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INTRODUCTION 


A  recent  cost-size  study  in  the  Imperial 
Valley  indicated  substantial  cost  reduc- 
tions per  acre  for  field  crop  farms  as  they 
increased  in  size  up  to  2,000  acres  (Carter 
and  Dean,  1962).2  Some  farm  operators 
maintain,  however,  that  expansion  in  acre- 
age of  smaller  ranches  is  not  always  feas- 
ible because  of  the  limited  availability  of 
good  farmland  at  prices  commensurate 
with  present  agricultural  earnings.  Addi- 
tionally, farmers  with  fixed  allotments  of 
cotton  or  contracts  on  sugar  beets,  or  both, 
are  often  limited  in  their  ability  to  further 
intensify  cropping  programs  in  order  to 
overcome  size  disadvantages.  As  a  result, 
some  operators  have  considered  cattle  feed- 
ing as  a  supplemental  or  alternative  enter- 
prise to  their  present  cash  cropping  system. 
Two  advantages  often  cited  for  integrating 
a  farm  feedlot  or  a  pasture  feeding  opera- 
tion, or  both,  with  a  cropping  program 
are:   (1)  the  volume  of  business  and  profit 


for  the  total  farm  should  increase  as  a 
result  of  providing  an  internal  "market" 
for  grain  and  forage  crops,  and  (2)  certain 
fixed  costs  may  be  spread  over  a  larger 
volume  of  total  farm  output. 

On  the  other  hand,  a  feedlot  represents 
a  substantial  investment  in  facilities  and 
machinery,  even  when  organized  on  a  lim- 
ited scale  (King,  1962).  Also,  the  addition 
of  a  cattle-feeding  enterprise  requires  a 
new  set  of  management  decisions  and  dif- 
ferent managerial  capabilities.  Many  man- 
agers may  lack  these  capabilities  or  may 
prefer  not  to  take  the  added  risk  of  cattle 
feeding.  However,  more  exact  information 
on  the  economic  aspects  of  crop-livestock 
operations  in  the  Imperial  Valley  area 
would  be  helpful,  not  only  to  ranchers 
contemplating  such  reorganizations,  but 
also  to  the  bankers  and  businessmen  who 
may  be  in  a  position  to  assist  farmers  in 
making  adjustments. 


OBJECTIVES  OF  THE  STUDY 


1  he  objective  of  this  report  is  to  evaluate 
alternative  crop  and  livestock  programs 
which  are  economically  feasible  for  small- 
scale  farms  operating  under  present  condi- 
tions in  the  Imperial  Valley.  The  results 
also  should  be  generally  applicable  to 
contiguous  desert  agricultural  areas. 

Consistent  with  the  over-all  objective, 
major  questions  to  be  answered  are: 

(1)  What  are  the  most  profitable  crop- 
ping systems  and  the  associated  investment, 
costs,   and  returns   for  an   efficient   small- 


scale    (480-acre)   crop   farm   without  live- 
stock? 

(2)  What  are  the  income  incentives,  in- 
vestment requirements,  and  organizational 
changes  associated  with  integrating  alter- 
native pasture  and  feedlot  programs  with  a 
small-scale  (480-acre)  crop  farm? 

(3)  How  sensitive  is  net  income  pro- 
duced by  the  farm  to  such  factors  as  the 
level  of  cattle  prices,  price  margins,  and 
feed  efficiency  under  different  crop-live- 
stock organizations? 


METHOD  OF  ANALYSIS 


Jjudgeting  and  linear  programming  are 
used  in  the  empirical  section  of  this  report 
to  evaluate  the  profitability  of  alternative 
crop-livestock  programs  imposed  on  the 
resources  of  a  480-acre  crop  farm.  Linear 
programming  is  a  mathematical  technique 
for  helping  managers  select  the  most  profit- 
able combination  of  crop  and  livestock 
enterprises    consistent    with    specified    as- 


sumptions of  yield,  prices,  government 
acreage  controls,  and  other  resource  limita- 
tions (Heady  and  Candler,  1958).  The 
most  profitable  plans  referred  to  in  this 
study  pertain  to  a  specified  set  of  farming 
conditions  representing  those  typically 
found  in  Imperial  Valley,  California.  Any 
particular  farm  situation  will  usually  differ 
somewhat  from  the  assumed  conditions  of 


See  "Literature  Cited"  for  publications  referred  to  in  text  by  author  and  date. 
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tenure  arrangements,  capital  availability, 
etc.;  therefore,  the  plans  and  incomes 
shown  should  be  considered  only  as  guides 
for  managers. 

Personal  interviews  with  farm  operators 
from  37  cash  crop  farms  and  20  crop-live- 
stock farms  during  the  summer  of  1960 
provided  much  of  the  basic  data  for  the 
analysis  (Carter  and  Dean,  1962).  In  addi- 
tion, a  follow-up  survey  of  25  crop-live- 


stock farmers  was  made  in  the  spring  of 
1962  to  obtain  more  detailed  and  current 
information  about  rations  fed,  feed  mill 
investments,  and  labor  requirements. 
These  data  were  supplemented  with  engi- 
neering cost  data  and  published  and  un- 
published reports  from  personnel  in  the 
California  Experiment  Station  and  the 
Agricultural  Extension  Service. 


PROCEDURE 


1  he  480-acre  size  of  crop  farm  with  which 
this  study  deals  is  not  intended  to  be  an 
average  or  a  recommended  size  for  the  Im- 
perial Valley;  rather,  it  is  selected  to  de- 
pict an  operation  which,  although  too 
small  to  realize  all  of  the  possible  cost 
economies  in  this  type  of  agriculture,  is 
still  in  a  sufficiently  sound  economic  posi- 
tion to  warrant  consideration  by  bankers 
and  farm  suppliers  for  assistance  in  any 
feasible  reorganization  plan. 

Two  main  types  of  cattle  feeding  pro- 
grams are  analyzed:  (1)  heavy  feeder  pro- 
duction on  pasture  or  greenchop  feed,  and 
(2)  cattle  finished  in  the  feedlot.  Feeding 
programs  are  compared  with  feedlot  capac- 
ity fixed  at  three  levels:  1,200  head,  2,400 


head,  and  3,600  head.  Two  feeding  periods 
(150  days  each)  are  considered  feasible  in 
1  year.  Alternative  rations  and  sources  of 
feed  are  also  considered  as  an  integral  part 
of  the  analysis.  Additional  details  on  re- 
sources available  and  alternative  crop  and 
livestock  programs  are  discussed  in  the 
following  sections. 

As  cattle  prices,  margins,  and  feeding 
efficiency  estimates  are  subject  to  variations 
from  farm  to  farm  and  between  years,  a 
supplementary  analysis  provides  informa- 
tion on  how  income  varies  in  the  most 
profitable  plans  with  changes  in  above  com- 
ponents. This  should  allow  farmers  to  view 
results  in  a  context  more  closely  related  to 
their  own  expectations  and  conditions. 


PRODUCTION  ALTERNATIVES 


Crops 

Imperial  Valley  soils  are  adapted  to  a  wide 
range  of  field  and  vegetable  crops.  How- 
ever, with  the  exception  of  leasing  out 
land  for  lettuce,  we  restrict  the  alternatives 
to  field  crops,  as  this  type  of  cropping 
system  predominates  on  the  Imperial  crop- 
livestock  farms.  Table  1  gives  the  price  and 
yield  assumptions,  while  table  2  summar- 
izes costs  and  returns  for  the  three  cate- 
gories of  crops  considered:  cash  crops,  cat- 
tle-feeding crops,  and  cash  or  cattle-feeding 
crops.  The  cash  crops  produce  a  return 
only  through  sale  of  the  crop  (cotton,  flax, 
sugar  beets,  and  leased  lettuce).  Sugar  beet 
lops  may  be  pastured  or  leased  to  other 
feeders  for  pasture,  whichever  is  more  prof- 
itable. 

The  cattle-feeding  crops  are  used  only 


on  the  ranch  and  for  this  study  are  not 
grown  for  direct  sale.  Therefore,  these 
crops  (grain  and  Sudan  grass,  pasture  and 
silage)  show  only  costs  here  (negative  net 
return)  and  contribute  to  profits  only  when 
fed  to  livestock.  Total  variable  costs  for 
the  pasture  crops  include  only  direct  costs 
associated  with  growing  the  crop  (for  ex- 
ample, fertilizer,  gas,  oil,  irrigation  costs, 
labor,  etc.).  Fixed  costs  for  machinery  are 
discussed  separately.  Also,  costs  incurred 
from  pasturing  cattle — fences,  watering 
facilities,  etc. — are  listed  in  cattle-feeding 
costs  and  discussed  in  a  later  section. 

The  remaining  crops,  consisting  of  al- 
falfa hay  or  greenchop,  milo  and  barley, 
may  be  either  sold  or  fed;  linear  program- 
ming determines  the  use  which  will  add 
the  most  to  the  net  income  of  the  farm 
within    the    assumptions   specified.    More- 
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Table  1 
PRICE  AND  YIELD  ASSUMPTIONS  FOR  SELECTED  IMPERIAL  VALLEY  CROPS 


Crop 


Unit 

Yield 

Price 

per  acre 

(in  dollars)* 

Tons 

6.001! 

26.00 

Pounds  TDN** 

2,650.00 

19.85 

Pounds  TDN 

5,950.00 

Tons 

2.00 

45.00 

Tons 

1.50 

45.00 

Tons 

22.00[| 

14.39 

Pounds  TDN 

2,500.00 

0.00256 

Bales 

2.75|! 

158.40 

Bushels 

45.001! 

2.90 

Tons 

0.50 

13.50 

Tons 

0.331! 

13.50 

Tons 

2.00 

46.00 

Tons 

1.50 

46.00 

Pounds  TDN 

4,800.00 

Pounds  TDN 

2,500.00 

Pounds  TDN 

5,000.00 

Tons 

18.00 

Tons 

22.00 

Tons 

35.00 

Acre 

65.00 

Alfalfa  hay 

Green  alfalfa 

Fall— 150  days 

Spring — 150  days 

Barley  (early) 

Barley  (late) 

Sugar  beetsf 

Beets 

Tops 

Cotton 

Flax 

Fiber 

Straw 

Barley  straw 

Milo  (early) 

Milo  (late) 

Sudan  grasst 

Barley  pasture§ 

Oat  pastured 

Sorghum  silage  (late)! 

Sorghum  silage  (early — 1  cut) . 
Sorghum  silage  (early — 2  cuts) 
Lettuce  lease 


*  Prices  based  on  judgment  and  past  prices  received  by  Imperial  Valley  farmers, 
t  16.2  percent  sugar  content, 
j  Over  90  day  period. 
§  Over  60  day  period. 

I  70  percent  moisture  content. 

II  Estimates:  California  Agricultural  Extension  Service  (1960). 
**  Total  digestible  nutrients. 


over,  the  choice  may  be  a  combination  of 
selling  part  of  the  crop  directly  and  feed- 
ing the  remaining  part.  For  example,  al- 
falfa hay  may  be  baled,  roadsided,  and  sold 
during  the  summer,  but  it  can  be  pastured 
from  October  through  February.  Alfalfa 
may  be  baled  and  fed  to  cattle  on  the 
ranch;  it  may  be  pastured  all  year  or  green- 
chopped  all  year,  and  so  forth.  Again,  the 
negative  sign  on  the  net  return  denotes 
only  the  direct  costs  and  indicates  that  the 
profit  is  realized  when  fed  to  livestock. 

Climatic  conditions  in  Imperial  Valley 
allow  year-round  crop  production  and 
hence  an  almost  unlimited  combination  of 
cropping  and  double-cropping  systems. 
While  planting  and  harvest  months  may 
vary  somewhat  from  year  to  year,  depend- 
ing on  particular  soil  and  weather  condi- 
tions, it  is  necessary  for  planning  purposes 
to  consider  a  fairly  typical  time  schedule 
of  land  use  for  each  of  the  crops  considered 
in  the  selection  of  optimum  cropping  pro- 
grams. Table  3,  which  shows  the  typical 
land  usage  by  month  for  the  individual 


crops  included  in  this  study,  suggests  the 
complexity  of  the  problem  of  choosing 
high-profit  combinations  of  crops  which 
are  within  the  resource  limitations  of  the 
farm  and  yet  mesh  into  smooth  year-round 
operation.  Tables  2  and  3  show  that  the 
same  crop  can  be  grown  in  different  time 
periods,  but  sometimes  with  different 
yields,  prices  and  net  returns.  In  addition 
to  flexibility  in  timing  of  the  cash  crops 
such  as  barley,  milo  and  lettuce,  the  alter- 
native pasture  and  silage  crops  also  permit 
year-round  feeding  of  heavy  feeders  if  this 
proves  more  profitable  than  other  alterna- 
tives. 

Crops  Rotations  and  Allotments 

In  selecting  the  most  profitable  cropping 
program  for  this  study,  certain  acreage 
restrictions  were  specified  in  accordance 
with  conditions  existing  on  Imperial 
Valley  farms  of  the  general  size  considered 
in  the  analysis.  Cotton  and  sugar  beets 
were  each  limited  to  72  acres  per  farm, 
which  appeared  as  the  modal  acreage  for 
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Table  2 

SUMMARY  OF  VARIABLE  COSTS  AND  RETURNS  PER  ACRE  FOR  CROP 

PRODUCTION  ALTERNATIVES,  480-ACRE  FARM  IMPERIAL  VALLEY* 


Alternatives 


Labor  f 


Machinery 


Materials  t 


Total 

variable 

costs 


Gross 
returns1 


Net 
returns^ 


dollars  per  acre 


Cash  crops 

Cotton 

Flax 

Sugar  beets — tops  rented  out 

Sugar  beets — tops  pastured 

Lettuce  lease 

Cattle  feeding  crops 

Barley  pasture 

Oat  pasture 

Sudan  grass  pasture 

Sorghum  silage 

Early — 1  cut 

Early — 2  cuttings 

Late 

Cash  or  cattle  feed  crops 
Alfalfaft 

Hay — sell — fall  pasture  feed 

Hay— feed — fall  pasture  feed 

Hay— sell — fall  pasture  rent  out. . . 

Hay — feed — fall  pasture  rent  out . . 

Greenchop — pasture JJ 

Greenchop — pasture — rent  out  fall 

pasture!! 

Barley  (early) — feed 

Barley  (early) — sell 

Barley  (late) — feed 

Barley  (late) — sell 

Milo  (early) — -feed 

Milo  (early) — sell 

Milo  (late) — feed 

Milo  (late)— sell 


21.28 

4.96 

18.96 

18.96 

0 


3.76 


19.47 
19.47 
19.47 
19.47 
6.19 

6.19 
4.72 
4.72 
4.72 
4.72 
3.76 
3.76 
3.76 
3  76 


11.72 
5.01 
10.86 
10.86 
0 


5.04 
5.04 
5.65 


17.21 
17.21 
17.21 
17.21 
3.86 

3.86 
5.04 
5.04 


OS 


256.90 

56.25 

151.18 

151.18 

0 


28.80 
28.80 
33.50 

52.96 
62.58 
47.59 


31.29 
31.29 
31.29 
31.29 
31.29 

31.29 
32.95 
32.95 
29.95 
29.95 
34.65 
34.65 
31.65 
31.65 


288.90 

66.22 

181.00 

181.00 

0 


39.40 
39.40 
45.14 

60.80 
78.26 
55.43 


67.97 
67.97 
67.97 
67.97 
41.34 

41.34 

42.71 
42.71 
39.71 
39.71 
42.49 
42.49 
39.49 
39.49 


474.90|| 
136.50* 
322.98 
316.58 
65.00 


156.00 
0 

175.85 

19.85 

0 

19.85 

0 
90.00 

0 
67.50 

0 
92.00 

0 
69.00 


185.00 
70.28 
141.98 
135.58 
65.00 


39.40 
39.40 
45.00 

60.80 
78.26 
55.43 


88.03 

■  67.97 
107.88 

•  48.12 

■  41.34 

■  21.49 

•  42.71 
47.29 

■  39.71 
27.79 

•  42.49 
49.51 

■  39.49 
29.51 


*  Crops  used  in  cattle  feeding  show  costs  only  (negative  net  returns). 

t  Wage  rates  are:  irrigators  $0.80  per  hour,  and  tractor  drivers  $1.60  per  hour. 

t  Includes  contract  work. 

§  Yield  times  price. 

1  Gross  return  minus  total  variable  cost. 

||  Includes  852  pounds  cottonseed. 
**  Includes  $6.00  for  straw. 

ft  Numerous  alfalfa  alternatives  are  possible,  depending  upon  harvest  method  used  and  disposal  of  the  feed.  Net 
return  will  vary  from  a  maximum  of  $107.88  to  a  minimum  of  $67.97  depending  upon  these  factors. 

Jt  Costs  include  only  operations  of  growing  crop.  Cost  of  hauling  for  greenchop  included  in  cost  of  feeder  operation. 


these  crops  on  surveyed  farms  of  this  size. 
Each  farmer  is  restricted  to  a  maximum 
acreage  of  cotton  specified  by  government 
controls.  Sugar  beets  are  planted  on  the 
basis  of  contracts  with  the  sugar  beet  com- 
panies. In  both  cases,  crop  history  deter- 
mines in  large  part  the  size  of  the  allotment 
or  contract. 

Flax  acreage  per  farm  is  limited  to  184 
acres  or  less.  This  maximum  restriction  is 
based  upon  recommendations  of  agrono- 
mists  that  flax  ordinarily  should  not  be 


grown  on  the  same  land  more  than  2  out 
of  every  5  years  because  of  weed  problems. 
Alfalfa  is  required,  for  soil  maintenance 
purposes,  to  be  planted  on  a  minimum 
of  25  per  cent  of  the  tillable  land,  or  115 
acres.  (It  is  assumed  that  20  acres  out  of 
the  total  of  480  acres  are  required  for 
roads,  buildings,  etc.)  From  a  practical 
view,  these  restrictions  in  the  short  run 
need  not  be  rigidly  met.  However,  in  the 
long  run,  the  above  rotational  restrictions 
appear  reasonable. 
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LAND  USAGE  BY  MONTH 


Table  3 
FOR  SELECTED  CROPS,  IMPERIAL  VALLEY 


Crop. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Alfalfa 
Barley 

(early) 
Barley 

(late) 
Milo 

(early; 
Milo 

(late) 

(early  1  cut) 
Sorghum  silage 

(early  2  cuts) 
Sorghum  silage 

(late) 
Sudan  grass  pasture 

Oats  pasture 

Sugar  beets 

Cotton 

Lettuce 

(early) 
Lettuce 

(medium) 
Lettuce 

(late) 
Flax 

Barley  pasture 

Source:  1959 
pro\ 


farm  survey  conducted  by  authors  and  information 
ided  by  Imperial  Valley  Farm  Advisors. 


Cattle 

Cattle-feeding  systems  in  the  Imperial  Val- 
ley range  from  various  types  of  pasture 
feeding  to  finishing  slaughter  cattle  in  feed- 
lots  under  several  alternative  rations.  This 
variation  in  feeding  operations  may  be 
explained  by  available  feed  and  crop  resi- 
dues, relative  prices  of  feeds  and  cattle,  the 
sources,  types,  and  quality  of  cattle  avail- 
able at  different  times  of  the  year,  and  the 
preferences  of  individual  cattle  feeders. 

For  purposes  of  this  analysis,  however, 
two  primary  cattle  feeding  systems  are 
considered:  (1)  feeding  of  steer  calves  to 
"heavy  feeder"  weight  (denned  as  550  to 
650  pounds),  and  (2)  feeding  heavy  feeder 
steers  to  finished  slaughter  weight.  Under 
the  first  system,  300  to  500  pound  calves 
are  brought  into  the  Imperial  Valley  pri- 
marily from  the  southwestern  states  and 
from  Mexico.  These  lower  grade  (medium 
to  good)  cattle — sometimes  referred  to  as 
"okies"  and  "crossbreds" — have  proved  to 


be  efficient  converters  of  roughage  under 
conditions  of  extremely  high  temperatures 
encountered  in  the  Valley.  After  cattle 
reach  550  to  650  pounds,  the  first  growing 
and  conditioning  feeding  program  is  com- 
pleted. The  animals  are  then  sold  (or 
remain  on  the  same  farm)  to  enter  the  feed- 
lots  for  finishing — the  second  feeding  pro- 
gram. 

Two  feeding  periods  of  approximately 
150  days  each  were  established  as  repre- 
senting realistic  feeding  practices  for  the 
two  general  feeding  systems  described 
above.  Period  I  (fall)  begins  about  August- 
October  and  ends  5  months  later.  Period 
II  (spring)  begins  about  February-March 
and  continues  for  5  months.  The  two  5- 
month  feeding  periods  allow  for  some 
flexibility  for  "in"  and  "out"  times  be- 
tween periods,  recognizing  inevitable  time 
lapses  in  finding  and  transporting  in  the 
type  and  number  of  cattle  desired,  clean- 
ing pens,  etc.  For  the  individual  feeder, 
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a  number  of  alternative  programs  exist: 
he  can  buy  calves  in  either  period  and 
carry  them  to  heavy  feeder  weight  on  pas- 
ture; if  he  has  feedlot  facilities,  calves  can 
be  purchased  in  either  period  and  fed 
greenchop  in  drylot;  when  the  calves  reach 
heavy  feeder  weight  they  can  be  sold  or 
transferred  to  a  finishing  feedlot  on  the 
same  farm;  the  feeder  with  a  finishing 
operation  can  buy  either  feeders  or  calves, 
etc.  Of  course,  combinations  of  these  alter- 
natives also  are  possible. 

Assumptions  for  Calf-to-Heavy 
Feeder  System 

Either  pasture  feeding  or  feeding  of  alfalfa 
greenchop  in  a  drylot  can  be  used  in  carry- 
ing calves  to  heavy  feeder  weight.  In  Im- 
perial Valley  both  pasture  feeding  and 
greenchop  feeding  are  possible  year-round. 
A  number  of  pasture  systems  are  possible 
because  of  the  diverse  forage  crops  avail- 
able at  different  times  of  the  year.  For  our 
analysis,  four  alternative *  pasture  systems 
are  specified  for  the  fall  and  spring  feeding 
periods  (table  4).  The  greenchop  ration 
in  table  4  may  be  fed  in  either  period. 

The  150-day  pasture  feeding  periods 
were  divided  into  60-  and  90-day  sub- 
periods.  During  each  of  the  two  subperiods 
a  specific  crop  is  pastured  and  supple- 
mental feeds  fed.  The  time  allocation  is 
made  under  the  condition  that  only  alfalfa 
could  be  pastured  for  150  days.  The  pas- 
ture crops  available  in  fall  are  barley,  oats, 
and  alfalfa,  while  those  for  spring  are 
sugar  beet  tops  (where  sugar  beets  are 
grown  for  cash),  Sudan  grass,  and  alfalfa. 
Cropping  patterns  corresponding  specif- 
ically to  the  rations  in  table  4  are: 

Fall 

1.  Alfalfa:  150  days 

2.  Alfalfa:  60  days— Oats:  90  days 

3.  Barley:  60  days— Oats:  90  days 

4.  Barley:  60  days— Alfalfa:  90  days 

Spring 

I.Alfalfa:  150  days 

2.  Beet  tops:  60  days— Alfalfa:  90  days 

3.  Alfalfa:  60  days — Sudan  grass:  90  days 

4.  Beet  tops:   60  days— Sudan  grass:   90 
days 


Pasture  yields  in  pounds  of  Total  Di- 
gestible Nutrients  (TDN),  by  month,  are 
given  in  Appendix  Table  A-l. 

For  these  alternatives,  medium-grade 
calves  averaging  375  pounds  are  purchased, 
fed  for  150  days,  and  sold  (or  transferred 
to  the  finishing  lot)  at  grade  "good."  This 
upgrading  is  consistent  with  information 
received  in  the  sample  data  and  with  the 
type  of  rations  specified. 

A  1.67-pound  average  daily  gain  per 
head  was  assumed  on  all  of  these  calf-to- 
heavy  feeder  alternatives,  making  the  aver- 
age selling  weight  625  pounds  (net  600 
pounds  after  4  per  cent  shrinkage).  These 
daily  gains  are  reasonable  under  Imperial 
Valley  conditions  and  green  feeding  prac- 
tices. The  formula  derived  (equation  1)  by 
Garrett,  et  al.  (1959)  relating  per  day  TDN 
consumption  and  the  weight  of  the  animal 
to  daily  gain,  was  used  to  determine  the 
necessary  TDN  consumption  in  each  of 
the  60-  and  90-day  subperiods  to  produce 
a  1.67-pound  average  daily  gain. 

(1)    TDN  =  0.0331W075(1.48)G 
where  TDN  =  daily  intake  of  Total  Di- 
gestible  Nutrients  in   pounds   (Morrison, 
1957), 

W  =  weight  of  animal  in  pounds, 
G  =  daily  gain  in  pounds. 

In  equation  (1),  concentrates  were  as- 
sessed at  full  Morrison  value  while  rough- 
ages were  assessed  at  75  per  cent  of 
Morrison  for  daily  gain  calculations.  Spe- 
cifically, the  procedure  was  to  integrate 
equation  (1)  T  =  time  in  days),  setting  G 
=  1.67  and  W  =  375  +  1.67T  over  the  two 
periods  to  yield  the  total  TDN  require- 
ment per  feeder  for  each  time  period. 

(2a)TDN60  days  =  ojf  0.0331(1.48)167[375 
+  1.67T]075dT  =  TDN  required  of 
supplements  and  60-day  pasture 
crop. 

(2b)TDN90  days  =  of  0.0331  (1.48)167[475 
+  1.67T]075dT  =  TDN  required  of 
supplements  and  90-day  pasture 
crop. 

The  TDN  accounted  for  by  the  dry  feed 
portion  of  each  ration  was  then  subtracted 
from  these  derived  TDN  requirements  and 
the  remaining  amount  assumed  as  obtained 
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from  green  feed  consumption.  The  average 
consumption  level  of  dry  matter  so  derived 
is  consistent  with  the  average  weight  of 
the  animal  over  the  feeding  period.3 

Assumptions  for  Feeding  to 

Slaughter  Weight  in  Dry  lot 

The  finish-feeding  program  is  designed  to 
produce  a  slaughter  steer  weighing  900 
to  1,100  pounds  of  good  to  choice  grade. 
As  stated  above,  the  initial  weight  of  the 
heavy  feeder  steer  is  625  pounds  at  good 
grade.  The  feeding  takes  place  entirely  in 
drylot;  the  feeds  are  milled  and  delivered 
to  the  cattle  with  feed  wagons.  The  pro- 
gram terminates  at  the  conclusion  of  150 
days  when  the  slaughter  weight  and  grade 
are  attained. 

Since  feed  costs  are  a  large  proportion  of 
total  costs  for  cattle  in  a  finishing  feedlot, 
the  selection  of  the  most  profitable  ration 
is  critical.  Thus,  four  alternative  rations, 
reflecting  wide  variation  in  concentrate- 
roughage  ratios,  are  formulated  as  shown 
in  tables  5  and  6.  The  cumulative  rations 
in  table  5  are  averages  of  the  feeds  fed  over 
the  time  period;  they  are  derived  from  a 
set  of  specified  component  rations  fed  for 
various  lengths  of  time  in  the  feeding 
period,  as  indicated  in  table  6.  The  high 
concentrate  ration  (cumulative  ration  #1) 
is  not  as  concentrated  as  some  rations  fed 
in  commercial  feedlots.  However,  we  are 
dealing  with  a  long  feeding  period  of  150 
days  whereas  higher  concentrate  rations 
are  usually  fed  only  for  about  90  days.  In 
fact,  the  ration  fed  during  the  last  30  days 
(cumulative  ration  #\,  table  6)  is  nearing 
the  all-concentrate  level.  Also,  we  are  ana- 
lyzing smaller  farm  feedlots  which  may  not 
exercise  the  close  supervision  necessary  to 
locate  cattle  off  feed  or  doing  poorly  on 
extremely  high  concentrate  rations  fed 
over  an  extended  period. 

The  varying  concentrate-roughage  ratios 
cause  TDN  consumption  levels  to  vary 
among    the    four    rations;    consequently, 


3  A  25  per  cent  wastage  factor  was  assumed  for 
calves  on  pasture  programs  and  was  calculated 
as  follows: 

Grain  TDN  4-  hay  TDN  +  pasture  TDN  +  Vz  pas- 
ture TDN  =  Total  requirement  for  programming 
analysis. 

Example:  Table  4,  pasture  ration  1 

2.77  +  1.52  +  4.19  4-  Ya  (4.19)  =9.88  =  total  daily 
requirement  for  programming  analysis. 


there  are  four  different  daily  gain  and 
corresponding  finish  weights.  Average  daily 
gains  were  established  by  first  estimating 
total  TDN  intake  over  the  entire  feeding 
period  and  then,  by  successive  calculations 
with  equation  (1),  deriving  the  daily  gain 
which  is  consistent  with  the  animal's  aver- 
age weight  and  TDN  consumption  for  that 
ration.  The  gain  figures  in  table  5  are  the 
resultant  averages  for  the  150-day  feeding 
period. 

The  steers  from  all  four  rations  are 
assumed  to  be  upgraded  to  finish  50  per 
cent  choice  and  50  per  cent  good.  The 
market  weights  varied  from  888  to  984 
pounds  (after  a  4  per  cent  shrink)  depend- 
ing on  the  ration  fed  (table  7).  The  as- 
sumption of  uniform  grades  among  rations 
tends  to  give  a  bias  in  favor  of  the  lower 
concentrate  rations,  but  experimental  data 
explicitly  relating  grade  to  ration  fed  are 
not  readily  available.  Therefore,  rather 
than  arbitrarily  set  grade  differentials  for 
different  rations  it  seemed  advisable  to 
make  a  standard  assumption  with  respect 
to  grade  and  then  examine  (in  a  later 
section)  the  effects  of  different  grades  on 
net  returns. 

Price  Assumptions 

The  profit  from  feeding  cattle  depends 
upon  price  in  two  ways — the  purchase-sale 
margin  and  the  absolute  price  level.  Both 
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Table  6 
COMPONENT  RATIONS  OF  CUMULATIVE  FINISH  RATIONS  (DAILY) 


Component  rations 

Number 

of  days 

component 

ration  fed 

Cumulative 

ration  #1, 

high 

concentrate 

Cumulative 

ration  #2, 

medium 

concentrate 

Cumulative 

ration  #3, 

low 

concentrate 

Cumulative 

ration  #4, 

low 

concentrate 

10 
110 
30 

pounds  per  day 

Beginning  ration  feeds 

3  50 
14.00 

9.75 

11.31 

1.16 

1.16 

21.36 
4.28 
1.43 
1.43 

3.50 
14.00 

6.39 

13.09 

1.16 

1.16 

17.10 
8.55 
1.43 
1.43 

3.50 
14.00 

4.50 

15.75 

1.13 

1.13 

8.10 

16.20 

1.35 

1.35 

Grain 

3.50 

Alfalfa  hay 

C.  S.  M 

Sorghum  silage 

42.00 

Grain 

4.50 

C.  S.  M...    . 

1  13 

Molasses 

1.13 

47.25 

8  10 

Alfalfa  hay 

C.  S.  M 

1  35 

Molasses 

1.35 

Sorghum  silage 

48.60 

margin  and  price  level  are  subject  to  wide 
variations  (figs.  1  and  2).  The  absolute 
price  movement  for  the  three  feeder  grades 
used  in  the  analysis  is  based  upon  the  Los 
Angeles  and  Phoenix  markets  (see  Appen- 
dix Tables  A-3  and  A-4)  over  the  period 
1956-63.  The  average  price  for  medium 
grade  300  to  500  pound  calves  and  good 
grade  500  to  800  pound  feeders  was  about 
$22.50  per  hundredweight.  The  slaugh- 
ter cattle  price  (one-half  good — one-half 
choice)  was  based  on  the  El  Centro  market 
over  the  1956-63  period  (see  Appendix 
Table  A-5). 


Fig.  2.  Five-month  margins  (April-September, 
October-March)  for  the  heavy  feeder  and  slaughter 
steer,  1956-63. 


The  data  presented  in  figures  1  and  2, 
and  in  more  detail  in  Appendix  Tables 
A-3,  A-4,  and  A-5,  clearly  depict  a  situation 
of  great  variability  and  uncertainty  in  cat- 
tle price  relationships.  A  recent  study 
(Petit  and  Dean,  1964)  has  demonstrated 
the  overriding  importance  of  cattle  prices 
in  the  selection  of  optimum  livestock  plans 
and  in  the  determination  of  profits  and 
losses  from  cattle  feeding.  Therefore,  later 
sections  of  this  report  deal  in  considerable 
detail  with  the  effects  of  different  price 
relationships  on  farm  profits.  Because  of 
the  great  fluctuation  in  prices,  an  arith- 
metic average  has  little  meaning.  Accord- 
ingly, the  results  in  the  initial  sections  of 
this  report  are  based  on  a  rather  conserv- 
ative judgment  estimate  of  cattle  prices;  as 
mentioned,  other  relationships  are  investi- 
gated in  detail  later.  In  summary,  the 
grades  and  base  prices  assumed  initially 
in  the  analyses  are: 

Medium  grade,  300  to  500  pound  calves: 
$22.50  per  hundredweight. 

Good  grade,  500  to  800  pound  feeders: 
$22.50  per  hundredweight. 

Good-choice  (50:50)  grade,  900  to  1,100 
pound  slaughter  steers:  $23.00  per 
hundredweight. 
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Table  7 

SUPPLEMENTAL  FEED  COSTS,  NONFEED  COSTS,  AND  NET  REVENUES, 

FOR  CATTLE  ENTERPRISES,  IMPERIAL  VALLEY* 


Heavy  feeder  alternatives 

Finish  alternatives 

Items 

Pasture 

Greenchop 
silage 

High 
concentrate 

Medium 
concentrate 

Low  (hay) 
concentrate 

Low  (silage) 
concentrate 

375 

1.67 

150 

600 

375 

1.67 

150 

600 

625 

2.67 

150 

984 

625 

2.38 

150 

943 

625 

2.12 

150 

905 

625 

2.00 

Days  on  feed 

150 

Market  weight,  after  4  per  cent 
shrink  (lbs.) 

888 

dollars 

84.38 

1.00 
1.15 

3.04 

2.24 

91.81 

135.00 

43.19 
-91.81 

84.38 

1.00 
1.15 

4.05 
5.10 

2.51 

97.99 

135.00 

37.01 
-97.99 

140.62 

0.90 
0.15 
1.00 
1.90 
5.52 
2,13 
4.05 
0.38 

3.91 
0.40 

160.56 
16.43 

226.32 

65.76 
209.89 

140.62 

0.90 
0.15 
1.00 
1.86 
5.52 
2.13 
4.05 
0.38 

3.91 
0.40 

160.52 
16.39 

216.89 

56.37 
200.50 

140.62 

0  90 
0.15 
1.00 
1.81 
5.36 
2.06 
4.05 
0.38 

3.90 
0.39 

160.23 
16.10 

208.15 

47.92 
192.05 

140  62 

Other  cash  costs  per  period 
Mill  costst 

0  30 

0  06 

Vet  fees 

1  00 

1  79 

Protein  supplement  J 

5  36 

2  06 

4  05 

Machine  cost 

1  35 

Interest  on  borrowed  capital! 

3  91 

0  40 

Total  variable  cost|| 

160  50 

Feeder  transferred 

16  37 

Tota]  revenue 

204  24 

Net  revenue — heavy  feeder: 
Feeder  sold 

Feeder  transferred 

Net  revenue — finish  steer: 
Feeder  purchased 

43  74 

Feeder  transferred 

187  87 

*  Prices— $22.50  medium  (300-500),  good  (500-800),  and  $23.00  for 

t  King  (1962). 

t  Cottonseed  meal. 

§  Includes  both  mill  and  direct  feeding  labor. 

1  Calculated  at  2.5  per  cent  of  variable  capital  requirements. 

||  Excludes  cost  of  purchased  or  grown  primary  feeds. 


choice-1^  good  (900-1.100). 


Thus,  it  is  assumed  that  there  is  a  zero 
price  margin  for  calves  fed  out  to  heavy 
feeder  weight,  and  only  a  50-cent  per  hun- 
dredweight margin  for  heavy  feeders  fed 
out  to  finished  weight. 

Supplemental  Feed  and 

Nonf eed  Variable  Costs 

I  able  7  summarizes  the  per  head  costs  of 
supplemental  feed  and  other  variable  non- 
feed  costs  for  each  of  the  main  feeder  and 
finishing  alternatives  considered.  Costs  in- 


clude items  which  vary  proportionately 
with  the  number  of  cattle  fed,  such  as  feed 
mill  expenses,  labor,  death  loss,  veteri- 
nary fees,  purchase  price  of  the  feeder  ani- 
mal, interest  on  borrowed  capital,  and 
similar  items.  Overhead  costs  associated 
directly  with  the  fixed  capital  investment 
in  the  mill,  feedlot,  etc.,  are  discussed  in 
the  next  major  section. 

Cost  of  feeder  animal.  In  the  heavy  feeder 
alternative  situation  shown  in  table  7,  375- 
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pound  calves  are  purchased  for  $22.50  per 
hundredweight,  or  a  cost  of  $84.38.  The 
feeder  animal  for  the  finish  alternatives 
situation  may  be  purchased  for  $140.62 
(625  pounds  @  $22.50)  or  transferred  di- 
rectly to  the  feedlot  after  being  fed  on  pas- 
ture or  greenchop  feed  up  to  625  pounds. 
In  this  latter  case  the  "cost  of  the  feeder" 
includes  all  costs  incurred  up  to  the  time 
it  is  transferred  into  the  feedlot.  For  ex- 
ample, if  an  operator  is  growing  his  own 
cattle  on  pasture  for  finishing  in  the  feed- 
lot,  he  buys  the  animal  for  $84.38,  incurs 
additional  nonfeed  costs  of  $7.43  and  has 
a  total  variable  cost  (excluding  primary 
feeds)  of  $91.81  at  the  time  he  transfers 
the  animal  into  the  feedlot.  The  costs  of 
the  primary  feeds  fed  this  animal  will 
depend  upon  the  particular  feeding  pro- 
gram followed,  and  will  be  discussed  later. 

Labor.  Labor  costs  (table  7)  assume  labor 
requirements  for  pasturing  heavy  feeders 
of  0.015  hours  per  animal  per  day,  based 
on  sample  data,  published  studies  dealing 
with  similar  problems,  and  follow-up  inter- 
views with  selected  farm  operators.  The 
pasture  feeding  alternatives  all  require 
small  quantities  of  grain  fed  daily.  It  is 
assumed  that  the  grain  can  be  fed  in  self- 
feeders  with  sufficient  salt  added  to  control 
daily  grain  consumption  per  animal.  Often 
it  is  difficult  to  regulate  grain  intake  with 
the  desired  degree  of  accuracy  by  this 
method.  If  the  self-feeding  method  should 
prove  impractical  in  a  particular  situation, 
daily  grain  feeding  in  bunks  would  be 
required  and  labor  costs  for  the  pasture 
alternatives  would  increase  accordingly. 

The  labor  requirements  for  the  green- 
chop  feeding  and  finishing  alternatives  are 
0.02  hours  per  animal  per  day.  The  labor 
requirements  for  all  systems,  however,  are 
subject  to  variations  due  to  number  of 
cattle  on  feed,  and  distance  from  the  fields 
to  the  farm  headquarters.  Wage  rates  for 
this  type  of  labor  are  typically  $1.35  per 
hour.  Based  on  a  150-day  feeding  period, 
labor  costs  are,  therefore,  $3.04  per  head 
for  pasture  animals  and  $4.05  per  head 
each  for  greenchop  and  for  finish  feeders. 

Veterinary  and  medical  fees.  The  modal 
cost  per  animal  for  veterinary  services  and 
medicine  over  the  feeding  period,  as  indi- 
cated  by   the   sample   feeders,   was   $1.00 


(table  7).  However,  these  costs  varied 
among  cattle  feeders  from  SO. 05  to  $4.23 
per  animal. 

Death  loss.  The  cost  per  head  from  death 
loss  (table  7)  was  based  upon  a  modal 
figure  of  1  per  cent.  It  was  assumed  that 
the  animal  died  in  the  middle  of  the  feed- 
ing period.  The  following  equation  gives 
the  cost  of  death  loss: 

r  _  (W)  (P) 
Cd"      100 

where 

W  =  initial  weight  plus  ]/%  gained  weight 

(in  pounds), 
P  =  price  at  conclusion  of  feeding  period 

(dollars  per  pound), 
Cd  =  death  loss  cost  per  animal  (dollars 

per  animal). 

Machine  and  repair  costs.  The  cost  of 
operating  and  repairing  machinery  (table 
7)  is  dependent  on  the  hours  spent  in  feed- 
ing. The  costs  per  hour  of  operation  for 
greenchop  feeding  were  taken  from  Reed 
(I960).  Per-head  mill  repair  costs  were 
estimated  from  data  given  by  King  (1962). 

Power.  The  feed-mill  power  requirements 
per  head  (table  7)  were  estimated  from  a 
series  of  equations.  First,  the  horsepower 
of  the  connected  load  and  the  correspond- 
ing kilowatt  hours  per  horsepower  con- 
sumption of  electricity  was  estimated 
(King,  1962): 

(l)H.P.  =  90+13r 

(2)  Ckwh/hp  =  shD 

where 

H.P.  =  horsepower  of  connected  load, 
r  =  mill  output  in  tons  per  hour, 
s  =  kwh  per  horsepower  per  hour  =  1 , 
h  =  hours  of  operation  per  day, 
D  =  days  of  operation, 
Ckwh/hp  =  killowatt  hours  per  horsepower 
consumption. 

The  rate  structure  for  kilowatt  hours  per 
horsepower  for  connected  loads  of  100 
horsepower  or  more  is: 

Pc  =  6.5  (h.p.)  +  h.p.  (0.01 36G  +  0.0082C2 
+  0.0064G) 

where 
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Pc  =  annual  power  cost  in  dollars, 

Ci  =  first  thousand  kilowatt  hours  per 
horsepower  consumption, 

C2  =  second  thousand  kilowatt  hours  per 
horsepower  consumption, 

C3  =  over  two  thousand  kilowatt  hours 
per  horsepower  consumption, 

Ckwh/hp  =  Ci  +  C2  +  C3  (Southern  Califor- 
nia Edison  Company,  1957). 

Annual  power  costs  were  calculated  for 
each  capacity  and  each  finishing  ration  and 
then  averaged  for  the  ration. 

Interest  on  borrowed  capital.  The  manager 
is  assumed  to  require  financing  for  pro- 
duction credit  needs  at  6  per  cent  interest. 
On  the  basis  of  several  capital-flow  budg- 
ets of  typical  organizations,  2.5  cents  per 


dollar  of  variable  cost  was  assumed.  This 
implies  an  average  holding  of  credit  capi- 
tal for  a  5-month  period. 

Primary  Feed  Costs 

The  primary  feeds  (roughage  and  grain) 
may  be  grown  or  purchased,  whichever 
method  is  consistent  with  the  maximum 
net  return  of  the  total  farming  organiza- 
tion. The  exceptions  are  greenchop  feeds, 
silage,  and  pasture  crops  which  must  be 
produced  on  the  farm  if  used.  Thus,  the 
cost  of  primary  feed  to  a  livestock  enter- 
prise may  be  the  purchased  price  or  the 
variable  production  costs  per  acre  of  the 
crop  providing  the  feed  (table  2).  This 
procedure  assures  that  the  "optimum" 
plan  specifies  the  most  profitable  crop  and 
livestock  plan  for  the  total  organization. 


FIXED  RESOURCES  FOR 
TYPICAL  ORGANIZATIONS 


1  he  capital  investment  and  annual  fixed 
costs  associated  with  the  different  crop- 
livestock  plans  analyzed  in  this  report  are 
summarized  in  this  section.  Investments 
and  fixed  costs  are  presented  in  terms  of 
a  cash  crop  farm  of  480  acres  (gross)  and 
460  acres  of  cropland  as  the  basic  organiza- 
tion. The  various  livestock  feeding  pro- 
grams are  considered  as  requiring  net 
additions  or  deletions  in  capital  invest- 
ment from  the  basic  crop  organization. 
Specifically,  the  following  situations  are 
considered: 

1.  Cash  crop  operation 


2.  Crop-pasture  feeder  operation 

3.  Crop-greenchop  feeder  operation 

a.  feedlot  capacity  1,200  head 

b.  feedlot  capacity  2,400  head 

c.  feedlot  capacity  3,600  head 

4.  Crop-finish  feedlot  operation 

a.  feedlot  capacity  1,200  head 

b.  feedlot  capacity  2,400  head 

c.  feedlot  capacity  3,600  head 

5.  Crop — Choice  of  all  livestock  alterna- 

tives operation 

a.  feedlot  capacity  1,200  head 

b.  feedlot  capacity  2,400  head 

c.  feedlot  capacity  3,600  head. 


Land,  Machinery,  Buildings,  and  Equipment 


Cash  Crop  Operation 

Table  8  indicates  the  typical  investment 
and  annual  fixed  costs  of  a  480-acre  cash 
crop  operation.  Land  is  valued  at  $550  per 
acre — a  conservative  valuation  based  on 
agricultural  use.  Interest  on  the  land  in- 
vestment is  calculated  at  6  per  cent,  total- 
ing $15,840.  This  approximates  what  the 
capital  now  invested  in  land  could  earn  if 
invested  elsewhere.   The   investment  esti- 


mate for  buildings  in  this  situation,  as  well 
as  in  all  others,  was  based  on  2,500  square 
feet  (machine  shop  shed  and  equipment 
cover)  at  $2.00  per  square  foot. 

The  machinery  list  corresponds  to  a 
typical  field  crop  farm  of  this  size  (Carter 
and  Dean,  1962).  Harvesting  operations 
are  performed  by  a  combination  of  owned 
and  custom  machinery,  depending  on  the 
crop.  Hay  harvest  is  generally  performed 
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with  owned  equipment.  Grain  combining, 
cotton  picking,  and  sugar  beet  digging  are 
generally  contracted. 

Machinery  depreciation  was  estimated 
on  a  straight-line  basis  using  useful  life 
and  initial  cost  data  presented  by  Reed 
(1960).  Interest  on  investment  was  based 
on  6  per  cent  of  the  average  investment 
(one-half  of  the  initial  cost).  Taxes  and 
insurance  were  estimated  from  the  sample 
data  at  one  per  cent  of  the  initial  invest- 
ment. 

The  total  capital  investment  for  the 
cash  crop  farm  is  $327,580.  Annual  fixed 
costs  for  this  operation — the  summation 
of  depreciation,  interest  on  investment, 
and  taxes  and  insurance — are  $29,073. 

Crop-Pasture  Feeder  Operation 

Reorganization  of  a  cash  crop  farm  to 
allow  pasturing  for  heavy  feeder  cattle 
production  involves  only  minor  changes 
in  facilities  (table  9).  Facilities  added, 
which  replace  specialized  hay  harvest 
equipment,  include  hotwire,  grain  storage, 
receiving  pens,  an  extra  tractor,  and  a 
cattle  sprayer. 

Crop-Greenchop  Feeder 
Operation 

An  alternative  to  raising  calves  to  heavy 
feeders  on  pasture  is  to  feed  greenchop 
alfalfa  in  a  feedlot.  Three  capacity  levels 
for  the  feedlot  are  considered:  1,200  head, 
2,400  head,  and  3,600  head.  For  the  1,200- 
head  capacity  feedlot  the  additional  in- 
vestment in  equipment  and  facilities  over 
the  cash  crop  farm  includes  feedlot  pens, 
grain  storage,  and  equipment  to  chop, 
haul,  and  feed  greenchop  and  silage  (table 
10).  An  investment  of  $15.00  per  animal 
for  pens  is  required,  assuming  220  square 
feet  loafing  space  per  animal  based  on 
the  study  by  King  (1962).  Two  choppers 
are  required.  One  is  for  regular  use  and 
the  second  for  insurance  against  unex- 
pected  breakdowns. 

Expanding  the  capacity  of  the  lot  to 
2,400  head  requires  mainly  additional  pen 
facilities  over  those  specified  for  the  1,200- 
head  lot.  An  additional  pickup  truck  is 
included  for  the  livestock  foreman. 

To  further  expand  to  the  3,600-head 
feedlot,  additional  pens,  a  silage  loader, 


trailer  feed  wagon,  and  a  small  tractor  are 
required. 

Dust  control  on  all  drylot  situations  is 
considered  essential  because  of  progres- 
sively more  restrictive  laws  regarding  feed- 
lots.  Scales  and  an  office  are  included  on 
all  feedlot  operations  for  feed  and  live- 
stock weighing  and  for  management  pur- 
poses. 

Crop-Finish  Feedlot  Operation 

Table  1 1  summarizes  the  reorganization  of 
capital  investment  on  a  crop  farm  in  order 
to  include  a  feedlot  and  feed  mill  for  a 
finishing  operation.  All  changes  are  addi- 
tions in  capital  requirements  over  that 
specified  for  the  cropping  program  alone. 
Harvesting  equipment  and  equipment 
essential  to  the  operation  of  the  cash  crop 
farm  are  required  in  addition  to  the  pens, 
grain  storage,  feed  mill,  and  other  facili- 
ties that  are  essential  to  the  finish  feeding 
segment  of  the  organization. 

The  feed  mill  represents  a  typical  layout 
for  an  operation  with  capacity  of  five  tons 
per  hour  adequate  for  3,600  head.  (For 
details  of  components  of  the  feed  mill  see 
Appendix  Table  A-6.) 

Crops-Choice  of  All  Cattle 
Alternatives 

A  shift  from  the  crop  farm  to  one  with  the 
capability  of  operating  efficiently  with  all 
crop  and  cattle  alternatives  has  the  greatest 
capital  investment  (table  12).  An  opera- 
tion organized  in  this  manner  could  in- 
clude either  greenchopping  or  pasturing 
of  feeders,  feeding  any  combination  of  the 
four  possible  finishing  rations,  and  coordi- 
nating the  entire  program.  Again,  suc- 
cessively higher  capacity  limits  for  cattle 
feeding  indicate  a  need  for  additional  in- 
vestments in  pens  and  associated  feeding 
facilities. 

Capital 

The  assumption  is  made  that  the  owner 
has  100  per  cent  equity  in  the  land,  ma- 
chinery, buildings,  corrals,  and  feeding 
facilities.  However,  credit  must  be  ob- 
tained for  financing  all  variable  costs  from 
local  sources  at  a  yearly  interest  rate  of  6 
per  cent.  As  stated  earlier,  the  cash  flows 
through   time   for  several   farm  organiza- 
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tions  indicated  5  months  as  the  average 
length  of  time  for  holding  credit  money. 
Therefore,  2.5  per  cent  (5/12  x  6  per  cent) 
of  the  variable  costs  was  estimated  as  the 
interest  charge. 

Labor  and  Management 

Certain  types  of  managerial  or  supervisory 
labor  as  well  as  bookkeeping  tasks  become 
fixed  costs,  as  they  cannot  be  associated 
directly  with  crop  acres  or  numbers  of 
animals  fed.  However,  determining  the 
farm  size  or  feedlot  capacity  at  which  the 
supervisory  responsibilities  become  great 
enough  to  justify  hiring  a  foreman  is  some- 
what arbitrary.  On  the  basis  of  the  survey 
data,  owner-operators  of  field  crop  farms 
of  less  than  a  section  of  land  (640  acres) 
generally  acted  as  their  own  foreman.  The 
bookkeeping  duties  were  also  performed 
by  a  member  of  the  family  or  by  a  local 
accountant.  In  this  size  range  it  was  gener- 
ally found  that  the  owner-operator  con- 
tinued to  supervise  most  of  the  activities 
with  the  addition  of  small  feedlots  (those 
marketing  up  to  1,200  to  1,500  head).  Feed- 
lots  of  larger  sizes  generally  required  at 
least  one  foreman.  The  owner  would  then 
either  concentrate  his  time  on  the  livestock 
and  delegate  the  overseeing  of  the  crops 
to  the  foreman  or  vice  versa.  Accordingly, 
in  the  analysis  of  this  report  it  is  assumed 
that  for  a  crop  farm,  and  for  all  crop-live- 
stock operations  marketing  1,200  head  or 
less  annually,  the  owner-operator  has  ex- 
clusive responsibility  over  all  of  the  man- 
agerial and  supervisory  tasks.  For  any 
programs  involving  livestock  feeding  of 
more  than  1,200  head  annually,  the  owner 
employs  one  full-time  foreman  at  a  yearly 
salary  of  $7,200.  Bookkeeper  services  are 
employed  on  the  following  basis:  (1)  crop 
farm  only — local  accountant  services  at 
$300  per  year;  (2)  crop-livestock  programs 
marketing  less  than  1,200  head — book- 
keeper employed  50  per  cent  of  the  time 


at  $2,400  per  year;  and  (3)  crop-livestock 
programs  with  greater  than  1,200  head — 
full-time  bookkeeper  at  $4,800  per  year. 
Other  full-time,  part-time,  and  seasonal 
labor  are  employed  for  crop  and  livestock 
production  at  prevailing  wage  rates.  Addi- 
tional details  on  this  type  of  labor  were 
given  in  the  sections  on  crop  and  livestock 
production  alternatives. 

Summary  of  Investment 
and  Annual  Fixed  Costs 

Table  13  summarizes  the  total  investment 
and  fixed  costs  associated  with  different 
crop-livestock  plans.  The  investment  re- 
quired to  shift  from  a  cash  cropping  pro- 
gram to  a  crop-pasture  plan  is  relatively 
small— from  $327,580  to  $335,570.  The 
crop -green  chop  organization  requires  a 
considerably  larger  investment,  however — 
totaling  $410,020  to  $486,470,  depending 
on  feedlot  capacity.  The  capital  invest- 
ment to  install  a  finishing  feedlot  with  a 
feed  mill  and  the  related  facilities  amounts 
to  from  $439,030  to  $524,480  depending  on 
the  feedlot  capacity.  This  represents  an 
increase  in  capital  investment  from  the 
basic  crop  plan  of  $111,450  at  the  1,200- 
head  capacity  level,  $146,650  at  the  2,400- 
head  and  $196,900  at  the  3,600-head 
level.  Investment  requirements  are  slightly 
higher  for  the  crop-choice  of  all  livestock 
alternatives  plans.  The  magnitude  of  these 
investment  requirements  for  the  various 
crop-livestock  plans  emphasizes  the  im- 
portance of  considering  the  economic  fea- 
sibility of  such  adjustments  before  taking 
steps  to  implement  such  changes. 

Similarly,  the  annual  fixed  costs  increase 
rapidly  when  the  various  livestock  organi- 
zations are  incorporated  with  the  cash  crop 
systems.  While  not  all  fixed  costs  are  im- 
mediate cash  commitments  (e.g.,  interest 
on  investment  and  depreciation),  they 
should  be  covered  in  the  long  run. 


RESULTS  OP  THE  ANALYSIS 


The  next  sections  of  the  report  summar- 
ize the  optimum  or  most  profitable  crop- 
livestock  organizations  as  determined  by 
linear  programming  analysis.  Costs  and 
returns  for  each  program  are  summarized 


to  provide  the  basis  for  computing  net 
income  or  earning  measures.  The  two  stan- 
dardized earning  measures  commonly  used 
are  net  farm  income  and  management 
income,  defined  as  follows: 
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Net  farm  income  =  total  revenue  (gross 
income)  minus  variable  costs  minus 
fixed  costs  (excluding  interest  on  in- 
vestment). In  essence,  this  figure  rep- 
resents a  return  for  the  operator's 
management  and  invested  capital. 

Management  income  =  net  farm  income 
minus  interest  on  investment.  This 
figure  represents  a  residual  income 
for  the  owner's  management  after  pay- 
ing or  computing  a  cost  for  all  other 
factors  of  production  at  the  market 
rate. 


Other  information  summarized  in  the 
optimum  plan  (tables  14  to  25)  can  be 
easily  related  to  the  discussion  in  previous 
sections.  The  numbers  in  parentheses  for 
each  pasture  and  greenchop  feeding  pro- 
gram refer  to  the  rations  defined  in  table 
4.  Similarly,  numbers  for  the  plans  with 
finishing  rations  denote  ration  composi- 
tions in  tables  5  and  6.  Variable  costs  per 
unit  for  crop  and  cattle  enterprises  were 
developed  in  tables  2  and  7,  respectively. 
Annual  fixed  costs  for  the  different  plans 
were  defined  in  tables  8  through  12  and 
summarized  in  table  13. 


Optimum  Plan  and  Returns  for  Cash  Crop  Farm 
Without  Livestock 


Table  14  shows  optimum  organization, 
costs,  returns,  and  maximum  income  level 
for  a  480-acre  cash  crop  farm  in  Imperial 
Valley,  California.  Cotton  and  sugar  beets 
are  the  two  most  profitable  cash  crops  and 
both  are  planted  to  a  maximum  of  the 
allotment  or  contract  assumed.  Lettuce 
(leased  out)  and  milo  are  double  cropped 
on  115  acres,  with  the  remaining  201  acres 
planted  to  alfalfa. 

Income  over  variable  costs  for  the  opti- 
mum cropping  system  without  livestock 
amounts  to  $58,418.  Net  farm  income  (re- 
turn for  management  and  capital  invested) 
is  $46,792  and  management  income  $29,- 
044.  It  is  assumed  throughout  the  analysis 
that  the  operator  has  100  per  cent  equity 
in  the  land  and  machinery  investment.  If 
the  operator  has  less  equity  in  his  land  and 
equipment  (say,  75  per  cent),  the  only  dif- 
ference in  the  results  would  be  that  the 
6  per  cent  interest  imputed  to  capital 
investment  would  become  a  cash  cost  for 
the  unowned  portion  (25  per  cent  in  this 
case)  of  the  total  investment.  Thus,  of  the 


total  $17,747  interest  on  investment  (table 
14),  $4,437  would  become  a  cash  cost  and 
the  farmer's  net  cash  income  would  de- 
cline by  a  like  amount.  (Net  farm  income 
and  management  income  would  remain 
the  same.)  Of  course,  mortgage  payments 
would  also  have  to  be  met  from  farm  earn- 
ings. 

Cash  and  crop-share  rentals  (for  a  total 
farming  operation)  in  Imperial  Valley  are 
quite  close  to  the  interest  on  investment 
charge  for  owned  land  (i.e.,  $550  per  acre 
at  6  per  cent  =  $33  per  acre).  Hence,  it  is 
easy  to  translate  the  results  of  table  14  into 
terms  applicable  to  the  renter  operator. 
In  this  case  the  entire  $17,747  interest  on 
investment  figure  would  instead  approxi- 
mate the  cash  or  share  rental.  Thus,  while 
net  farm  income  and  management  income 
would  remain  essentially  unchanged,  the 
renter's  net  cash  income  would  be  $17,747 
less.  From  this  point  forward  it  is  assumed 
that  the  reader  can  easily  translate  the 
costs  and  returns  presented  into  various 
equity  and  rental   situations  of  interest. 


Optimum  Plan  and  Returns  for  Crop-Pasture 
Feeder  Operation 


Table  15  summarizes  the  most  profitable 
program  where  the  alternative  of  pastur- 
ing feeders  is  allowed  to  compete  with 
growing  cash  crops.  Surprisingly,  under  the 
price,  yield,  and  other  assumptions  of  the 


study  outlined  earlier,  the  highest  income 
is  achieved  when  all  of  the  land  is  used 
for  pasturing  feeders  rather  than  for  rais- 
ing cash  crops.  Crops  in  the  optimum  plan 
include  419  acres  of  alfalfa  (all  pastured), 
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and  41  acres  of  Sudan  grass  double  cropped 
with  oat  pasture.  When  supplemented 
with  purchased  grain  and  straw,  this  crop- 
ping program  will  support  1,554  head  of 
feeders  in  the  fall  and  2,392  head  in  the 
spring.  Two  separate  pasture  programs 
are  specified  in  the  fall  and  two  in  the 
spring;  alfalfa  pasture  is  the  mainstay, 
supplemented  by  oat  and  Sudan  pasture, 
depending  on  the  time  sequence  of  yields 
for  each  (see  tables  3  and  A-l).  The  profit- 
ability of  carrying  calves  to  feeder  weight 
on  pasture  is  indicated  by  the  net  income 
figures  of  $67,793,  a  gain  of  $20,901  over 
the  cash  crop  operation.  Management  in- 
come is  also  substantially  increased  from 
that  for  cash  crops  only. 

The  experienced  Imperial  Valley  oper- 
ator will  quickly  raise  doubts  about  a  plan 
which  eliminates  cotton  production.  In 
Imperial  Valley,  cotton  generally  is  con- 
sidered the  highest  profit  crop  in  the  low- 
to-medium  risk  category  and  may  even  be 
more  profitable  than  many  of  the  higher 
risk  crops  such  as  vegetables.  Furthermore, 
cotton  allotments  are  government  con- 
trolled and  failure  to  plant  can  lead  to 
eventual  loss  or  reduction  of  the  base 
allotment.  Thus,  the  operator  might  un- 
derstandably be  reluctant  to  forego  his 
cotton  operation  in  favor  of  pasture,  even 
though  profit  in  that  particular  year  might 
be  maximized  through  a  pasture-livestock 
operation.  Furthermore,  pasture  outcom- 
petes  cotton  in  this  case  only  in  the  special 


sense  that  total  cropland  is  limited  to  460 
acres  on  the  farm.  If  the  farmer  could, 
instead  of  raising  all  his  own  alfalfa  pas- 
ture, rent  72  acres  of  alfalfa  land  nearby 
(probably  for  about  $60  per  acre  on  a 
year-round  basis)  and  plant  his  72-acre 
cotton  allotment  on  his  own  land  (net 
return  =  $185  per  acre),  he  could  increase 
his  net  farm  income  by  almost  $12,000  per 
year.  (This  includes  the  saving  of  about 
$41  per  acre  on  alfalfa  not  grown,  and 
does  not  include  any  extra  costs  of  hand- 
ling or  moving  cattle  to  a  nearby  farm.) 

Even  if  land  cannot  be  rented  nearby, 
the  operator  may  still  select  a  pasture  plan 
including  his  72-acre  cotton  allotment. 
This  decision  may  be  based  on  fear  of 
losing  the  allotment  and  a  desire  to  reduce 
risk  from  a  program  so  heavily  committed 
to  livestock.  Table  16  presents  such  a  plan. 
The  inclusion  of  72  acres  of  cotton  reduces 
pasture  acreage  in  alfalfa  by  66  acres,  and 
by  6  acres  in  Sudan  grass-oats  double 
cropped.  This  reduction  in  pasture  feed  re- 
duces the  total  number  of  feeders  by  618 
head  (table  15).  Forcing  cotton  into  the 
plan  reduces  net  farm  income  and  manage- 
ment income  by  only  $1,509.  Thus,  the 
plan  including  cotton  can  be  selected  with 
little  sacrifice  in  expected  income  level, 
while  reducing  risk.  Additional  analyses 
are  made  later  showing  the  effect  on  net 
farm  income  of  various  prices,  margins, 
and  feed  efficiency  levels  for  the  pasture 
feeder  operation. 


Optimum  Plan  and  Returns  for  Crop-Greenchop 
Feeder  Operation 


Greenchop  feeding  is  an  alternative  to 
pasture  feeding  as  a  method  of  raising 
calves  to  feeder  weight.  Reductions  in  feed 
wastage  and  possible  increases  in  feed  con- 
version and  /or  gains  per  day  due  to  con- 
finement feeding  with  greenchop  must  be 
weighed  against  the  additional  cost  of  the 
feedlot  facilities  and  the  costs  of  equip- 
ment and  labor  involved  in  cutting  and 
hauling  greenchop  to  the  lot.  Analyses  of 
greenchop  operations  with  feedlot  capaci- 
ties of  1,200,  2,400,  and  3,600  head  follow. 

1,200  Head  Capacity 

With  a  1,200-head  capacity  feedlot  the 
optimum  plan  is  to  keep  the  lot  full  in 


both  fall  and  spring  (table  17).  Sufficient 
alfalfa  greenchop  and  sorghum  silage  can 
be  produced  on  the  farm  to  support  1,200 
head  in  both  periods  and  still  leave  land 
for  planting  the  72-acre  cotton  allotment, 
58  acres  of  sugar  beets  and  115  acres  of 
lettuce  land  leased  out  after  the  early-cut 
sorghum  is  ensiled.  The  200  acres  of  al- 
falfa is  sufficient  to  provide  the  required 
amount  of  greenchop  in  the  fall.  In  spring, 
when  alfalfa  yields  are  considerably  higher, 
there  is  an  excess  of  alfalfa  produced  and 
714  tons  are  baled,  of  which  360  tons  are 
fed  and  354  tons  sold.  As  in  all  the  green- 
chop plans,  it  is  more  economical  to  buy 
the  grain  required  (540  tons)  than  to  sub- 
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stitute  grain  for  cotton,  sugar  beets,  or 
other  crops  in  the  rotation. 

A  comparison  of  net  farm  incomes  and 
management  incomes  of  the  greenchop 
plan  (table  17)  and  the  earlier  pasture  plan 
(tables  15  and  16)  shows  an  advantage  of 
about  $17,000  per  year  for  the  pasture 
operation  under  the  conditions  assumed. 
In  fact,  the  greenchop  plan  at  this  feeding 
level  offers  no  income  advantage  over  the 
optimum  cash  crop  operation  (table  14) — 
net  farm  and  management  incomes  are 
about  equal  in  the  two  cases.  Further,  the 
cash  crop  operation  requires  less  invest- 
ment, probably  less  risk,  and  less  diversi- 
fied demands  on  management  ability. 

2,400-Head  Capacity 

When  the  feedlot  capacity  is  increased 
to  2,400  head,  the  lot  is  filled  to  capacity 
only  in  spring  (table  18).  The  number  of 
cattle  fed  in  the  fall  is  limited  by  the  green- 
chop furnished  by  247  acres  of  alfalfa  in 
that  period.  While  more  cattle  could  be 
fed  in  this  period  by  increasing  alfalfa 
acreage,  it  is  more  profitable  to  plant  the 
72-acre  cotton  allotment  and  only  par- 
tially fill  the  lot  in  fall.  Sufficient  sorghum 
silage  is  produced  to  feed  this  number  of 
cattle.  The  excess  hay  furnished  in  spring 
by  the  247  acres  of  alfalfa  is  baled  and  fed. 
However,  an  additional  80  tons  must  be 
purchased  to  meet  alfalfa  hay  requirements 
in  the  greenchop  ration.  All  grain  required 
(873  tons)  is  purchased  rather  than  raised 
on  the  farm. 

Increasing  the  feedlot  capacity  from 
1,200  to  2,400  head  resulted  in  only  very 
slight  increases  in  net  farm  and  manage- 
ment income.  While  income  over  variable 
cost  increased  about  $9,000,  the  annual 
fixed  costs  for  the  expanded  facilities  also 
increased  substantially,  making  the  net  in- 
crease in  net  farm  income  only  about 
$4,400  and  the  net  increase  in  management 
income  only  about  $3,400.  Again,  the  small 
increases  in  earnings  over  the  optimum 
cash  crop  operation  (table  14)  are  not 
likely  to  be  large  enough  to  induce  many 
farmers  to  build  the  2,400-head  capacity 
feedlot  for  greenchop  feeding. 


3,600-Head  Capacity 

Table  19  summarizes  the  optimum  crop- 
greenchop  feeding  plan  with  drylot  and 
feeding  equipment  expanded  to  the  3,600- 
head  capacity  level.  The  number  of  cattle 
on  feed  in  each  period  is  less  than  the 
capacity  of  the  lots,  indicating  that  feed 
and  livestock  numbers  are  limited  by  the 
cropland  available.  The  total  460  acres  of 
land  is  divided  between  alfalfa  (289  acres) 
and  sorghum  silage  (early  two-cuttings)  in 
the  proportions  required  to  satisfy  the 
greenchop  ration  (table  4).  In  this  case, 
cotton  is  forced  from  the  plan  by  the  live- 
stock-greenchop  activities.  However,  as 
pointed  out  in  pasture  feeding,  many 
operators  would  either  rent  alfalfa  land 
or  take  a  slight  cut  in  net  income  in  order 
to  maintain  their  cotton  allotment.  Large 
quantities  of  both  hay  and  grain  are 
purchased. 

Income  over  variable  costs  for  this  plan 
is  increased  somewhat  from  the  counter- 
part plan  with  2,400-head  capacity,  but 
annual  fixed  charges  increase  even  more, 
with  the  result  that  net  farm  income 
($51,127)  actually  declines  compared  with 
the  2,400-head  capacity  plan  ($53,929). 
However,  since  the  acreage  (460  acres)  is 
too  small  to  support  the  full  3,600-head 
capacity  of  the  feedlot  and  feeding  facili- 
ties, part  of  the  capital  invested  is  unused. 
A  reduction  in  investment  to  match  cattle 
numbers  in  table  19  makes  the  income 
levels  of  the  2,400-head  and  3,600-head 
plans  about  equal. 

Several  points  can  be  made  in  summary. 
First,  a  comparison  of  the  net  income  levels 
for  the  three  sizes  of  feedlots  for  greenchop 
feeding  indicate  little  economic  incentive 
for  increasing  capacity  beyond  1,200  head. 
Second,  given  the  standard  base  assump- 
tions of  the  report,  growing  calves  to  feeder 
weight  on  pasture  provides  much  higher 
incomes  than  bringing  greenchop  to  the 
calves  in  drylot.  In  terms  of  net  returns  per 
head,  pasture  feeding  and  greenchop  feed- 
ing are  about  comparable.  But  the  added 
fixed  costs  associated  with  a  greenchop 
setup  make  it  less  profitable  under  the 
assumptions  of  this  analysis.  Third,  none 
of  the  greenchop  plans  offers  a  significant 
increase  in  income  over  a  well-planned 
cash  crop  operation. 


[34] 


as 


C<l     t~    CM     00     O 


r~   •— i   co   cm   cm 


O  CM 

t-  0O 

-*  0O 

>o  oo 


3& 


^o 


CO    N    N    O 
t-h     OS    CM 


N    P5     C     !D 
N     rt     Tf     N 


£§ 


c   E   a   c 
o    «    o    o 


«   c   a 

J.   °   °  '3  4* 

0,5^10  La  zoo 
£  n  <  O  3fflP5«« 
O  ffl 


o    o    o 
Eh  H  H 


c    5 


5  "a 

HI     H 


2£ 


*  s 


< 

x 

Ph 
O 

o 

w  2 

t— i  n, 

*§ 
S". 

<i  H 

*£; 

<^ 

PQ  O 

o  w 
o  w 

I" 

I 

s 

i— i 

H 

Ph 

O 


c 


o 
H 


fc  o 


t^       t-H       CQ       O 

co  »o  o  o 


CN)    t-~    W    <M 


' 


05     CO 
~     CO* 


^H  »    OO    N 

t-  N    >C    N 


T3   T3 
05     05 


05     05 


o 

a  -5 


a 

S 

+s 

I 

a 

t 
e 
E 

r 
C 

0. 

J 

c 
t- 

c 

-  .E 

E 

j 

Of 
or 

C 
0           «- 

c 
.2 

( 

I 

1 

c 
c 

c 

0) 

1 

1 

V 


.5   a 


£  S 


fe  GQ  O 


£  <  &> 


The  Effects  of  Cattle  Prices,  Margins,  and  Feed 
Efficiency  on  Net  Returns  for  Feeders 


The  considerable  variability  in  cattle 
prices,  buying-selling  margins,  and  feed 
efficiency  of  different  lots  of  cattle  is  well 
recognized.  Figure  3  illustrates  the  impact 
of  these  factors  on  net  returns  (gross  in- 
come minus  variable  costs)  per  acre  for 
both  the  pasture  and  greenchop  feeding 
programs.  Net  returns  per  acre  were  used 
as  the  economic  indicator  because  they  pro- 
vided a  common  denominator  by  which 
cash  crops  could  be  compared  to  using  the 
land  for  cattle  feeding  purposes.  However, 
while  the  comparison  is  indicative  it  is 
only  partial,  since  fixed  costs  are  not  in- 
cluded. 

The  vertical  line  in  figure  3  indicates 
the  base  price  of  calves  and  feeders  ($22.50 
per  hundredweight)  used  in  programming 
the  optimum  plans  shown  in  tables  14 
through  19.  Since  a  zero  price  margin  (i.e., 
equal  "in"  and  "out"  price)  and  1.67 
pounds  of  gain  per  day  were  assumed,  the 
net  return  per  acre  for  the  respective  cattle 
feeding  system  can  be  read  directly  as  the 
intersection  of  the  designated  diagonal 
and  vertical  line.  For  example,  figure  3 
shows  that  the  net  return  per  acre  for  pas- 
tured feeders  according  to  the  optimum 
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Fig.  3.  Effects  of  heavy  feeder  prices,  margins  and 
feed  efficiency  on  net  returns,  and  a  comparison 
with  selected  cash  crops. 


plan  shown  in  table  15  is  $204   (Point  A, 
fig.  3).  Calculation  procedures  are  as  fol- 


lows: 


=  $143,736.32  -  17,547.02  -  46,992.50 


388 


=   $79,196.80 
388 


204.12 


If  we  assume  a  price  of  $19  per  hundred- 
weight with  gain  and  margin  remaining 
the  same,  the  comparable  net  return  per 
acre  is  read  directly  as  $140  (Point  B,  fig. 
3).  Net  revenues  per  acre  for  other  pasture 
and  greenchop  plans  at  various  margins, 
and  absolute  price  levels  can  be  read  di- 
rectly from  figure  3  in  the  same  way.  Net 
revenues  per  acre  for  selected  cash  crops 
are  indicated  as  horizontal  lines  for  com- 
parisons to  using  the  land  for  cattle  feed- 
ing. 

Note  that  at  the  base  assumption  both 
greenchop  feeding  and  pasture  feeding 
outcompete  all  cash  crops  including  cotton. 
Prices  of  calves  and  feeders  would  have 
to  drop  to  $21.75  per  hundredweight  on 
the  greenchop  program  and  to  $21.50  on 
the  pasture  program  before  cotton  brings 
an  equivalent  value  per  acre.  On  the  other 
hand,  only  slight  negative  price  margins 
on  cattle  could  make  cotton  more  profit- 
able than  the  cattle  feeding  alternatives. 
At  a  $22.50  buying  price  for  example,  a 
negative  $1.00  price  margin  on  feeding 
would  allow  cotton  to  outcompete  cattle 
in  the  optimum  program.  This  comparison 
emphasizes  again  why  most  farmers  would 
include  cotton  in  the  program,  lowering 
risk  and  sacrificing  little,  if  any,  average 
net  income. 

Doubts  might  well  be  raised  concerning 
our  earlier  assumption  that  gains  per  day 
are  equivalent  (1.67  pounds  per  day)  for 
feeders  on  pasture  and  feeders  in  drylot 
on  greenchop.  For  comparison,  suppose 
gains  on  pasture  were  15  per  cent  lower 
(1.42  pounds  per  day).  Figure  3  shows  that 
the  net  returns  per  acre  for  the  pasture 
program  would  drop  from  $204  per  acre 
to  about  $152  per  acre.  In  terms  of  the 
plans  presented  earlier  (tables  14  through 
18),  the  net  farm  income  from  the  pasture 
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plan  would  be  reduced  to  about  the  same 
level  as  incomes  from  the  greenchop  plans 
and  the  cash  crop  plan. 

It  would  appear  that  the  major  conclu- 
sion from  this  sensitivity  analysis  is  perhaps 
to  stress  that  relative  income  performance 
among  the  various  cattle-feeding  systems 


and  cash-crop  farming  alone  is  extremely 
sensitive  to  the  key  assumptions  made  with 
regard  to  prices,  price  margins,  and  gains 
per  day.  Because  of  this,  the  plans  pre- 
sented should  be  interpreted  as  guides  to 
be  followed  with  due  regard  to  the  under- 
lying assmuptions. 


Optimum  Plans  and  Returns  for  Crop-Finish 
Feedlot  Operations 


The  purpose  of  this  section  is  to  deter- 
mine the  cropping  system,  type  of  rations 
fed,  and  the  expected  levels  of  income 
from  a  crop  farm  which  adds  a  feedlot  for 
finishing  animals  to  slaughter  weight.  In 
these  plans,  finishing  steers  in  drylot  is  the 
only  type  of  livestock  considered;  lighter 
feeders  on  pasture  or  in  drylot  with  green- 
chop  are  excluded.  We  present  later  the 
optimum  plans  and  the  income  levels  pos- 
sible where  all  livestock  alternatives  are 
allowed  to  compete  directly  for  farm  re- 
sources. Plans  are  derived  for  finishing 
feedlots  of  1,200-,  2,400-  and  3,600-head 
capacity.  The  effects  on  income  of  alterna- 
tive cattle  prices,  margins,  and  feed  effici- 
ency are  also  examined. 

1,200-Head  Capacity 

Table  20  presents  the  optimum  crop- 
ping system  and  numbers  of  cattle  finished 
on  each  ration  where  drylot  facilities  are 
limited  to  1,200  head  per  period.  Cash 
crops  in  the  plan  include  72  acres  of  cotton 
(the  allotment  acreage),  the  maximum  con- 
tract acreage  of  sugar  beets  (72  acres),  and 
lettuce  leased  out  (115  acres).  The  remain- 
ing acreage  is  used  for  crops  to  support 
the  cattle  feeding  enterprise,  including  129 
acres  of  alfalfa,  187  acres  of  early-cut  sor- 
ghum silage  (of  which  115  acres  are  double 
cropped  with  the  lettuce),  and  72  acres  of 
late  sorghum  silage  planted  after  sugar 
beets  in  the  rotation.  In  other  words,  it 
is  more  economical  to  grow  the  high- 
income  cash  crops  and  buy  feed  than  to 
include  more  alfalfa,  sorghum,  and  grain 
in  the  cropping  system.  However,  the  inter- 
relationship among  the  alfalfa,  sorghum  si- 
lage and  rations  fed  is  quite  complex — the 
exact  acreages  and  numbers  of  cattle  fed 
on  each  ration  depending  primarily  on  the 


time  sequence  of  crops  on  the  limited  land. 
Thus,  while  sorghum  silage  is  the  cheapest 
source  of  feed,  any  additional  acreage  of 
that  crop  would  have  disrupted  the  crop 
sequence  and  lowered  net  income  from 
the  over-all  program.  Given  the  amount  of 
sorghum  silage,  the  maximum  number  of 
cattle  (1,528  head)  are  fed  on  the  ration 
(#4,  table  5)  including  sorghum  silage; 
1,200  head  are  fed  in  the  spring  and  the 
remaining  328  head  in  the  fall.  The  re- 
maining 872  cattle  required  to  fill  the  lot 
in  the  fall  are  fed  on  ration  #2.  While  the 
data  of  table  7,  presented  earlier,  would 
seem  to  indicate  a  higher  net  revenue  per 
steer  from  ration  #1  (based  on  nonfeed 
costs),  the  inclusion  of  feed  costs,  includ- 
ing raised  alfalfa,  tips  the  advantage  to 
ration  #2.  In  addition  to  raised  alfalfa, 
the  over-all  program  requires  purchase  of 
some  hay  (26.5  tons)  and  considerable 
grain   (1,136.6  tons). 

At  the  cattle  prices  assumed  (buying 
feeders  at  $22.50  per  hundredweight  and 
selling  finished  animals  for  $23.00  per 
hundredweight),  the  addition  of  the  1,200- 
head  feedlot  to  a  cash  crop  operation  actu- 
ally depresses  management  income  from 
$29,045  (table  14)  to  $16,466  (table  20). 
Also,  the  income  from  the  1,200-head  finish 
feedlot  is  less  than  from  either  the  pasture 
operations  or  greenchop  operations  dis- 
cussed earlier.  An  additional  disadvantage 
of  the  finish  operation  is  that  it  is  gener- 
ally considered  to  involve  greater  risk  than 
either  the  cash  crop  or  feeder  operations. 

When  the  selling  price  is  more  favorable 
for  finished  animals,  however,  net  farm 
income  and  management  income  increase 
sharply.  With  a  selling  price  of  $25.00  (a 
$2.50  margin),  the  1,200-head  capacity 
finishing  operation  is  about  equivalent  to 
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the  incomes  from  the  pasture  feeder  opera- 
tion (table  15).  A  more  detailed  discussion 
of  the  effects  of  cattle  prices  on  income  is 
given  at  the  conclusion  of  this  section. 

2,400-and  3, 600-Head  Capacity 

Tables  21  and  22  show  the  optimum 
plans  for  finish  feeding,  assuming  an 
increase  in  drylot  capacity  to  2,400  and 
3,600  head,  respectively.  The  cropping 
programs  in  both  cases  are  identical  to  that 
obtained  for  the  1,200-head  capacity.  Sor- 
ghum silage  ration  #4  again  is  fed  to  1,528 
head  (the  maximum  number  of  cattle  that 
can  be  finished  on  the  sorghum  acreage) 
in  spring.  In  both  cases,  the  remaining 
cattle  fed  in  spring  and  the  full  lot  fed  in 
fall  are  on  ration  #2.  Obviously,  much 
larger  proportions  of  the  feed  require- 
ments— alfalfa  and  grain — must  be  pur- 
chased as  the  feedlot  expands. 

At  the  base  prices  used,  there  is  little 
incentive  to  expand  finishing  feedlot  facil- 
ities beyond  1,200  head.  Net  farm  income 
and  management  income  levels  are  about 
the  same  for  all  three  capacity  levels;  the 
additional  income  from  feeding  the  in- 
creased number  of  cattle  is  offset  by  added 
annual  fixed  costs  associated  with  the  in- 
creased investment.  The  base  prices  used 
appear  to  approximate  break-even  prices 
for  this  type  of  operation. 

However,  as  the  selling  price  increases  to 
$25.00,  the  added  volume  of  cattle  leads  to 
sharp  increases  in  income.  At  this  price 
level,  both  the  2,400-  and  3,600-head  capac- 
ity finishing  operations  return  far  more 
than  any  of  the  other  types  of  operations 
considered.  If  negative  price  margins  oc- 
cur, however,  losses  would  also  increase 
sharply  with  volume.  The  next  sections 
investigate  more  systematically  the  effects 
of  gains  per  day  and  price  levels  and  mar- 
gins on  management  income  levels. 

Effects  of  Daily  Gains  on 

Management  Income 

Figures  4  and  5  show  the  effects  of  both 
daily  weight  gain  and  "out"  prices  of  finish 
cattle  on  management  income  correspond- 
ing to  optimum  plans  for  the  1,200-,  2,400- 
and  3,600-head  capacity  levels  (tables  20, 
21,  and  22,  respectively).  The  (+  or  -)  daily 


gain  levels  are  considered  as  changes  from 
the  base  assumptions  of  the  analysis.  Since 
only  two  rations  were  fed  (#2  with  2.38 
pounds  per  gain  per  day,  and  #4  with 
2.00  pounds  per  gain  per  day)  the  changes 
relate  to  these  levels.  For  example,  a  +0.25 
pounds  in  figures  4  or  5  refers  to  a  gain 
level  of  2.63  (=  2.38  +  0.25)  pounds  for 
#2  ration  and  2.25  (=  2.00  +  0.25)  pounds 
for  #4  ration.  The  diagonal  lines  corre- 
spond to  management  incomes  for  three 
selling  prices  ($24.00,  $23.00,  and  $22.00 
per  hundredweight)  with  feeder  prices 
held  constant  at  the  base  price  of  $22.50 
per  hundredweight.  The  horizontal  line  in 
each  figure  shows  the  level  of  management 
income  from  cash  crops  alone. 

Figure  4  (lower  portion)  shows  that  for 
a  1,200-head  capacity  feedlot  with  a  $22 
out  price,  ($-0.50  price  margin),  daily  gain 
must  exceed  the  base  gains  by  0.07  pounds 
to  reach  a  break-even  (zero)  management 
income  level  (Point  A);  daily  gains  of 
more  than  2.70  pounds  per  day  for  ration 
#2  and  2.30  pounds  per  day  for  ration 
#4  would  be  necessary  to  achieve  a  man- 
agement income  comparable  to  that  at- 
tained for  cash  crops  without  livestock. 
Even  at  a  $23.00  selling  price  ($0.50  price 
margin),  daily  gains  of  0.08  pounds  per  day 
above  the  base  assumptions  are  needed  in 
order  that  management  income  from  the 
cattle  feeding  program  equals  that  from 
the  cash  crop  plan  (Point  B).  But  with  a 
$24.00  selling  price  management  income  for 
the  cattle  finishing  program  is  well  above 
that  achieved  with  cash  crops  alone,  even 
at  base  gain  levels;  at  higher  gain  levels  the 
advantage  to  the  finishing  operation  be- 
comes quite  substantial.  These  same  gen- 
eral relationships  between  daily  gain  and 
management  income  also  are  apparent  for 
the  2,400-  and  3,600-head  capacity  feedlots 
(top  portion,  figs.  4  and  5).  However,  the 
greater  the  number  of  cattle  fed,  the  more 
significant  the  effect  on  the  income  level 
for  a  given  fluctuation  in  gain  (note  in- 
creases in  slope  of  income  lines  as  capacity 
increases).  For  example,  a  0.10  pound 
change  from  the  base  daily  gain  results  in 
a  $9,000  change  in  management  income  at 
the  1,200-head  capacity  level,  a  $17,000 
change  at  the  2,400-head  level,  and  a  $24,- 
000  change  at  the  3,600-head  level.  Perhaps 
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Fig.  4.  Effects  of  daily  weight  gain  and  selling 
prices  on  management  income  for  the  all  finish 
cattle  programs   (1,200-  and  2,400-head  capacity). 

this  is  another  way  of  saying  that  the  vari- 
ability in  income  may  be  greater  for  the 
cattle  feeder  as  he  increases  his  scale  of 
operation;  that  is,  he  has  chances  for  bigger 
gains  and  bigger  losses. 

One  of  the  striking  ideas  derived  from 
figures  4  and  5  is  that  buying  and  selling 
cattle  on  favorable  terms  may  be  much 
more  important  than  high  rates  of  daily 
gain  in  determining  profits.  For  example, 
a  dollar  per  hundredweight  increase  in 
selling  price  can  offset  0.25  to  0.30  pounds 
lower  gains  per  day.  Buying  prices  would 


have  a  similar  effect.  Feeders  recognize  the 
importance  of  buying  prices  in  the  saying, 
"Profits  or  losses  on  a  lot  of  cattle  are 
determined  on  the  day  they  are  bought." 
Of  course,  given  the  buying  and  selling 
prices,  maximum  gains  per  day  from  a  par- 
ticular ration  are  desirable,  but  potential 
feeders  should  not  labor  under  the  illusion 
that  they  need  only  do  a  good  job  of  feed- 
ing to  make  profits.  A  feedlot  operator  who 
obtains  good  gains  from  cattle  in  the  lot, 
but  who  lacks  skill  in  buying  and  selling, 
might  well  consider  feeding  cattle  on  con- 
tract as  an  alternative. 
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Fig.  5.  Effects  of  daily  weight  gain  and  finish 
cattle  prices  on  management  for  all  finish  cattle 
programs  (3,600-head  capacity). 
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Effects  of  Absolute  Prices  and  Price  Margins  on 

Management  Income  for  the  2,400-Head 

Finish  Feedlot  Plan 


Figure  6  illustrates  the  sensitivity  of  the 
management  income  level  to  alternative 
assumptions  regarding  the  purchase  price 
and  the  price  margin  (difference  between 
purchase  and  sale  price)  of  finish  cattle. 
The  illustration  pertains  to  the  optimum 
plan  for  the  2,400-head  capacity  lot  (table 
21),  although  results  would  be  similar  for 
the  1,200-  and  3,600-head  lots.  Daily  weight 
gain  per  day  is  assumed  constant  at  the 
base  level  (table  5).  The  base  prices  for  the 
analysis  were  a  purchase  price  of  $22.50 
per  hundredweight  (indicated  by  the  cen- 
ter vertical  line)  and  a  sale  price  of  $23.00 
— a  +$0.50  margin;  the  corresponding  man- 
agement income  for  this  plan  was  about 
$18,000  (Point  A).  With  a  price  margin  of 
$1.50  (an  increase  of  $1.00)  or  a  selling 
price  of  $24.00,  the  management  income  is 
about  $62,000  (Point  B)— an  increase  of 
$42,000.  In  contrast,  a  price  margin  of 
-$0.50  (a  decline  of  $1.00  from  that  as- 
sumed in  the  analysis,  or  a  selling  price  of 
$22.00)  leads  to  a  management  income  of 
-$27,000.  However,  the  higher  the  absolute 
price  level,  the  less  vulnerable  is  the  cattle 
feeder  to  a  low  margin.  For  an  example, 
based  on  the  plan  in  table  21,  a  purchase 
price  of  $25,00  and  a  -$0.50  margin  would 
still  result  in  positive  management  income. 
At  this  higher  level  of  prices,  the  profit 
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Fig.  6.  Management  income  as  a  function  of  price 
movements-purchase-sale  margins  and  absolute 
levels,  all  finish  alternatives  (2,400-head  capacity). 

made  from  the  gain  is  more  than  enough 
to  compensate  for  the  loss  on  the  purchase 
weight.  The  sizable  variations  in  income 
levels  that  arise  from  small  changes  in  the 
basic  assumptions  emphasize  that  caution 
should  be  taken  in  viewing  the  income 
levels  associated  with  the  different  plans 
analyzed  in  this  report. 


Optimum  Plans  and  Returns  for  Crops-Choice 
of  All  Cattle  Alternatives 


This  section  presents  the  optimum  com- 
bination of  crops  and  livestock  when  the 
operator  has  a  feedlot  (1,200-,  2,400-,  or 
3,600-head  capacity)  and  a  choice  among 
all  the  feeder  animal  alternatives  (pasture 
or  greenchop)  and  finishing  alternatives. 
Some  of  the  relevant  questions  to  be  an- 
swered here  are:  Is  the  feedlot  more  profit- 
ably used  for  feeder  or  finishing  animals? 
To  what  extent  does  the  feeder  program 
tie  in  with  the  finishing  program?  Should 
land  be  used  for  cash  crops  while  steers  are 
purchased  for  feedlot  finishing?  Or  should 


the  land  be  used  for  roughage,  feeders 
raised  on  the  farm  and  then  transferred  to 
the  feedlot? 

Tables  23,  24,  and  25  summarize  the 
optimum  plans  and  incomes  obtained  for 
operations  with  a  feedlot  capacity  of  1,200, 
2,400,  and  3,600  head.  Examination  of 
the  results  indicates  a  striking  similarity 
among  the  plans.  The  cropping  system  is 
exactly  the  same  in  each  case.  For  reasons 
of  stability  argued  earlier,  72  acres  of  land 
are  reserved  for  cotton  production.  If  cot- 
ton were  not  forced  into  the  plan,  changes 


[44] 


o  © 
•C  a 
Pm 


©    © 
PL, 


©   t- 
«   0) 

Pu 


© 

J-fa 

oPh 
H 


•S&s 


N    •*    -    *    O 
»«    C<l    CO    l~-    o 


O    Ol    N 


1«    O!     M    M 
t--     t-     t--     OS 

us  m  oo  10 


Oi     Oi  r-H 


Ifl     lO    N    M 

CO    «    N    U5 


Ol    N     IN    N 
CO     CO     OS     <-H 


"O  "d  13  T3  ~0   TJ 


cb     oj     qj     <x> 
o    ©    o    © 


fl     C     03 
O     O     3> 


T3     £3     oj     oj 
©    o  S3  S3 


■^  .s 

?     ©   =*= 
O 


Ph   «! 


<  2 
o 


4>     s. 

©   2 
£  ^ 


.    o 
O  O 


•s  a:  >>£ 
8  -  bJS  - 

«j   ^pq  pq  en  M 
PQ 


.5   c 

s  s 


a.S 
as   a 

5-2 


w   a 

m     03 

I  s 


S   H 


E  .2 


O      33 


££  £ 


w   5 


An 


oPn 
H 


03  "2 
o  o> 


5;  m  3 


S3 


O)  O)  lO 

t-  t-  io 

»C  l^  •<*< 

(O  N  N 


CM     CM     t^ 


N    (M    N 


t>.    »A     CM 

■*    0>    N 

-*> 

«c 

o 

o  o 

OS    o 

»o  o 

OS 

cm 

t- 

CC    CM 

«  a  n 


ifl     O)    M    M 

r--  t-  t^  os 


CO    O    CM 


CO     ^h     -H 
OJ    CO    CO 


OS    CO     CO    CM 


ffl    IN     «    U5 


-tfi     O    CO  -«*i    l>-    CM 


«>' 


2  £ 


o    «    w    o 


+>    bo 

S   ft 


50 


*  S 


T)     fl     c3     03 

•2  "-3  3  3 


<J  <! 


gwoo<J  ^cqppwm 


H  H 


o 
o 


g  a 


*s 


4  - 


4 


O   0) 

■g  a 
Ph 


■g  a 
a. 


"g  a 

Pm 


^ 

o 

£ 

a 

H 

03 

3 

G 

3 

H 

> 

o> 

~ 

a 

b  ss  3 
>  » 


00 
CO 

ao 
co 

ao 

o 

tN 

oo 

r~   cm    — 


m    co   cm 


i-   o 

iO    I- 

CO     O 


t    N    ifl    N 


O     »    N 

05     i— i     00 


i«    ffl    M    W 


Ol    OO    N  i-H     i— I     © 


00     05     CO     CO 

f    N    (O     CO 


lO     »-i     CM 


>«     OS     O     — <  —i 


£  o 


§  § 


U5     ifl     N     CO 

CO     CO    N    if) 


t^     ©    J^     t- 


CO     i-i     i-H 


T3  T3  "d 
$  t  $ 
j3   _3  ,3 


T3  TJ  TJ 
B3     33     s3 

«    $    g; 


w    «    o    o 


=te     9) 


a 


V 


"O    .3 

a;  .a 


<  < 


"S  2  £<?  ai 

<S    -d    .*  ^  c  w  6 

M  <»  23  23  5  a  o  £; 

2r  '2   ,33  ,33  oci   -n  +a  4^     33 

.3  .3  23  S3  a3  s  o  23 

fe  fe  <!  <;  g  <«  o  o  <u 

DO  o 


T3  >> 

<D  3j 

£  -3 

>  23  c 

—     V  23  £   23 

g>   -G  o3  cjc    a3 

I       >>  >,  >>i> 

i     3  3  3     33 

5  eg  K  pq  pq 


a  .5       jrj 


C      *      O 

2  2  § 
s   &£ 


o    o 


.2  43    c 


a  <v   s   <u   g 


u  «  s 

-  =  1 

fc  fl  I 

a>  E  a> 

2  «  =3 

►5  z:  § 


in  the  plan  identical  to  those  observed  be- 
tween tables  15  and  16  would  occur.  The 
livestock  program  consists  both  of  feeders 
and  slaughter  animals.  The  number  of 
feeders  and  the  rations  fed  are  identical 
regardless  of  the  size  of  feedlot,  suggesting 
that  the  livestock  pasture  program  and  use 
of  land  for  pasture  are  determined  inde- 
pendently of  the  size  of  feedlot  and  the 
opportunity  of  finishing  the  animals  out 
on  the  same  farm.  The  feedlot  finishing 
operation  uses  the  lot  to  capacity  in  every 
period  and  always  uses  the  most  profitable 
ration  #2.  It  is  more  economical  to  transfer 
heavy  feeders  directly  to  the  farm  feedlot 
than  to  sell  heavy  feeders  off  pasture  and 
then  buy  back  feeders  for  the  finishing  lot. 
Thus,  at  the  end  of  the  pasture  period  the 
maximum  number  of  feeders  are  taken  off 
pasture  and  put  in  the  lot:  If  the  number 
of  feeders  exceeds  feedlot  capacity  in  the 
next  period,  the  excess  feeders  are  sold 
(table  23);  if  feedlot  capacity  exceeds  farm 
raised  feeders  available  from  the  pre- 
ceding period,  some  additional  feeders  are 
purchased  (table  25).  All  feeds  for  the  fin- 
ishing program  are  purchased,  again  em- 
phasizing that  the  feeder  and  finishing 
programs  are  essentially  additive  rather 
than  highly  interdependent.  As  mentioned 
above,  the  major  economy  achieved  by  an 
integrated  operation   is   achieved   in    the 


saving  involved  in  transferring  feeder  ani- 
mals to  the  finishing  lot  on  the  same  farm, 
saving  transportation  costs,  shrink  and  as- 
sociated buying  and  selling  costs. 

The  income  levels  for  these  coordinated 
pasture  feedlot  plans  are  the  highest  of 
any  plans  considered  (tables  23,  24,  and 
25).  At  the  base  prices  there  is  some  ad- 
vantage in  expanding  the  feedlot  capacity 
from  1,200  to  2,400  head  but  none  in  ex- 
panding to  3,600  head.  Again,  this  empha- 
sizes that  base  prices  are  close  to  "break- 
even" prices.  However,  as  the  selling  price 
and  margin  increase,  the  profit  level  in- 
creases considerably  with  the  added  vol- 
ume. While  these  incomes  appear  highly 
favorable,  it  should  be  recalled  that  ex- 
treme fluctuation  in  income  can  be  realized 
from  price  shifts  and  alternative  feed  ef- 
ficiency levels. 

Finally,  it  would  appear  that  the  com- 
plexities of  managing  a  feeding  operation 
of  this  type  involving  both  a  pasture  and 
drylot  program  require  supervisory  and 
management  capabilities  well  beyond  the 
average.  None  of  the  farms  surveyed  in 
Imperial  Valley  were  carrying  on  a  feeding 
program  identical  to  that  discussed  here. 
However,  the  coordinated  program  does 
appear  to  offer,  on  the  basis  of  the  analysis, 
a  profitable  possibility  for  more  intensive 
use  of  limited  acreage. 


SUMMARY  AND  CONCLUSIONS 


The  major  purpose  of  this  report  is  to  in- 
vestigate the  economic  feasibility  of  in- 
tensifying small-scale  Imperial  Valley,  Cali- 
fornia, crop  farms  through  the  addition  of 
various  types  of  cattle  feeding  enterprises. 
The  results  should  also  be  applicable  to 
small-scale  cash  crop  farms  in  desert  agri- 
cultural areas  contiguous  to  the  Imperial 
Valley. 

To  provide  a  realistic  basis  for  the  analy- 
sis, much  of  the  data  was  obtained  through 
direct  interviews  with  nearly  60  farm  op- 
erators in  the  Imperial  Valley.  Resources 
for  a  480-acre  farm  were  selected  as  typical 
for  a  small-scale  crop  operation.  Evalua- 
tion of  the  various  crop  and  livestock 
alternatives  was  made  through  the  use  of 
budgeting  and  linear  programming.  The 


study  compares  a  basic  cash  crop  operation 
with  operations  where  two  types  of  cattle 
feeding  are  added:  (1)  calves  are  pur- 
chased and  raised  to  heavy  feeder  weight 
either  on  pasture  or  through  greenchop 
feeding  in  drylot,  and  (2)  feeders  are 
finished  to  slaughter  weight  and  grade  in 
a  feedlot.  Greenchop  feeding  and  cattle 
finishing  are  analyzed  at  three  alternative 
levels  of  feedlot  capacity:  1,200  head,  2,400 
head,  and  3,600  head.  Alternative  rations, 
sources  of  feed,  investment  requirements, 
and  the  interrelationship  between  crops 
and  cattle  feeding  are  integrated  in  the 
analysis.  A  supplementary  analysis  shows 
how  income  varies  in  the  most  profitable 
plans  with  changes  in  cattle  prices,  mar- 
gins, and  feeding  efficiency. 
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Some  of  the  main  findings  of  this  study 
can  be  summarized  as  follows: 

(1)  Although  the  480-acre  farm  is  smaller 
than  average  in  the  Imperial  Valley,  it 
provides  a  relatively  favorable  income 
level  (a  management  income  equal  to  ap- 
proximately $29,000)  when  operated  as  a 
cash  crop  farm.  Although  the  yields,  prices, 
and  costs  assume  somewhat  above  average 
management,  they  are  nonetheless  con- 
sistent with  many  actual  operations.  Thus, 
the  owner  of  a  well-managed  cash  crop 
operation  may  not  feel  any  particular  pres- 
sure to  add  livestock  enterprises  to  obtain 
satisfactory  income  levels. 

(2)  Given  the  initial  prices  used  in  the 
analysis  (feeder  cattle  $22.50  per  hundred- 
weight), growing  calves  to  feeder  weight  on 
pasture  provides  a  substantial  increase  in 
management  income  of  about  $20,000  over 
the  cash  crop  plan.  While  the  cotton  allot- 
ment acreage  is  planted,  the  remainder  of 
the  farm  is  devoted  to  alfalfa,  oat,  and 
Sudan  grass  pastures. 

(3)  At  the  initial  prices  used  in  the  analy- 
sis none  of  the  greenchop  plans  offer  a 
significant  increase  in  income  over  the  cash 
crop  operation.  Although  the  greenchop 
plan  reduces  waste  of  forage  compared 
with  the  pasture  plan,  these  savings  are 
outweighed  by  the  added  investment  and 
associated  fixed  costs  for  the  feedlot  and 
equipment  required  for  greenchop  feed- 
ing. 

(4)  The  desirability  of  adding  a  cattle 
finishing  operation  depends  primarily  on 
relative  feeder  and  slaughter  cattle  prices. 
At  the  base  prices  assumed  (feeder  cattle 
at  $22.50  per  hundredweight  and  finished 
cattle  at  $23.00  per  hundredweight),  none 
of  the  feedlot  operations  (1,200,  2,400,  or 
3,600  head)  provides  incomes  as  high  as 
for  the  cash  crop  operation.  However, 
slight  increases  in  the  slaughter  prices  (say 
to  $25.00)  sharply  increase  profits  above 
any  of  the  other  plans;  furthermore,  the 
larger  feedlots  are  proportionately  more 
profitable.    At    depressed    slaughter-cattle 


prices  the  reverse  is  true — larger  lots  lose 
more  money. 

(5)  A  coordinated  plan  consisting  of 
feeders  on  pasture  followed  by  finishing 
animals  in  the  feedlot  showed  the  highest 
income  levels  (at  base  prices)  of  any  plans 
considered.  The  results  indicated  that  the 
interdependency  of  the  two  feeding  systems 
was  not  a  dominant  feature  of  the  plan. 
The  complexities  of  managing  a  feeding 
operation  of  this  type  would  appear  to 
require  supervisory  and  management  capa- 
bilities well  beyond  the  average. 

(6)  Several  factors  should  be  seriously 
weighed  by  a  cash  crop  operator  before 
using  any  of  the  livestock  plans  outlined. 
A  decision  to  include  cattle  represents  a 
change  to  a  substantially  different  business 
from  a  cash  crop  operation,  and  involves 
different  types  of  problems  and  decisions. 
In  all  cases  except  that  of  the  pasture  pro- 
gram, capital  investment  increases  by  from 
$73,000  to  $211,000  depending  on  the  par- 
ticular program  selected.  Price  risk  also  in- 
creases sharply,  particularly  for  the  plans 
involving  a  cattle  finishing  operation.  This 
especially  emphasizes  the  necessity  of  de- 
velopment of  special  skills  and  business 
contacts  relating  to  buying  and  selling 
cattle,  considering  both  price  and  quality. 
Top  management  and  feeding  of  the  cattle 
once  in  the  lot  is  a  necessary  but  not  a  suf- 
ficient condition  for  high  profits.  Despite 
the  best  of  management  practices,  the  op- 
erator should  be  in  a  financial  position  to 
withstand  inevitable  losses  in  years  of  un- 
favorable prices, 

(7)  One  limitation  of  the  study  is  that 
the  aggregate  effects  of  an  increase  in  cattle 
feeding  are  not  considered.  Conceivably, 
widespread  adoption  of  the  livestock  plans 
presented  in  this  report  could  exert  meas- 
urable downward  pressure  on  local  cattle 
prices  and  some  upward  pressure  on  feed 
and  other  factors  of  production.  However, 
it  is  anticipated  that  the  importance  of 
such  aggregate  effects  will  be  slight  relative 
to  other  variables. 
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Appendix  Table  A-2 

IMPERIAL  VALLEY  FEEDS  AND  CORRESPONDING  NUTRIENT 

COMPOSITION,  WITH  FEED  REQUIREMENTS  OF  STEERS* 


Feed 

Dry 
matter 

Total 
digestible 
nutrients 

Digestible 
protein 

Calcium 

Phos- 
phorus 

Energy 

Carotene 

per  cent  composition 

therms 
per  cwt. 

71.4 
76.5 
77.8 
43.3 

40.6 
22.4 

12.2 

12.9 
11.0 
8.5 
8.0 
12.2 

mgs  per  lb. 

Concentrates 

89.9 
92.6 
89.0 
80.5 

90.5 
90.0 
92.8 

25.4 

24.4 
20.0 
17.8 
14.1 
21.6 

78.8 
72.3 
79.4 
60.8 

50.7 
42.2 
38.1 

15.2 

14.8 
12.5 
10.4 
9.2 
14.3 

6.9 

33.7 

8.5 

4.4 

10.9 
0.7 

5.8 

0.8 

3.5 
3.9 
1.7 
2.4 
2.4 

0.06 
0.19 
0.03 
0.05 

1.47 
0.33 
0.67 

0.08 

0.40 
0.12 
0.18 
0.06 
0.12 

0.33 
0.97 
0.28 
0.02 

0.24 
0.10 
0.10 

0.05 

0.06 
0.08 
0.04 
0.09 
0.10 

0.2 

0.1 

Milo 

0.1 

Dry  roughages 
Alfalfa  hay 

8  2 

Silage 

2.7 

Green  roughages 

Alfalfa 

Barley  pasture 

28.3 
20.9 

Beet  tops 

27.0 

21.5 

pounds  per  day 

tlerms 
per  day 

6.3-7.4 
13.0-14.6 

mgs  per  day 

Requirements 
500-lb.  steer 

10.7-13.0 
17.8-20.4 

7.2-8.4 
14.1-15.9 

0.81-0.92 
1.52-1.68 

.042 
.044 

.033 
.042 

30 

Requirements 
800-lb.  steer 

45 

Data  from  Morrison  (1957). 
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Appendix  Table  A-6 
FARM  FEED  MILL,  CAPACITY  5  TONS  PER  HOUR 


Item 


Bins 

Auger 

Spouting 

Screw 

Discharge  openings. 
Screw 


Hay  mill 

Motor 

Wiring 

Concrete  slab . 
Elevator  leg.. 


Unit 


Bin 
Feet 

Feet 
Feet 


Cast  elbows 

Working  platform 

Motor 

Ladder 

Grain  roller  and  blower .  . 
Molasses  tank  and  pump. 

Boiler 

Shed 

Tempering  bin 

Drop  hopper 


Total  investment  cost . 


Feet 


Number 
of  units 


Specifications 


4 
19 
100 
24 
2 
20 


20 


9C5  with  ladders 

6'  with  variable  speed 

6"-12  gauge 

14"-complete  with  box  and  cover 

welded  on-7J^  HP  motor 

9"-l  HP  motor,  cyclone  frame,  misc.  brackets 

hoppers,  and  dead  box 
complete  with  dray;  couplings,  and  magnets 
100  HP-l,800R.P.M.'s 


52  feet,  one  3-way  valve, 
two  2-way  valves 


Investment 
cost 


20-ton— screw,  scalper— 18"  rod,  20  HP  ir 
8'  X  5'  X  5'— 10  gauge 


dollars 
2,755.00 
300.00 
915.00 

670.00 


3 

3,803  00 

1,379  00 

2,500  00 

\ 

2,500  00 

i 

1,348.00 

J 

6,500  00 

1,540  00 

3,500  00 

2,500.00 

or 

6,000  00 

500  00 

36,710  00 

6m-5,'65(F1428s)VL 
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